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S«E SYMTHHTIC ANJ COS^ARATIVE ASPECTS ¥Ua2 XHTERMEDlATESl 




i.i CS^maAL ^RV0f I 


Tli« t@m *y lids' is ys«d in synthstic Or^afiic 

(Jitffiistry f©7 « nm aiicl uniqiis class cf 'Zndttsricnic ' 

coopcsjiKis liiich havs an ani^n covalently bomlod to a 

positi^Iy charged hoteroatoa* In order to explain their 

hehaviouTt the ylides may he considered to he the resona* 

net hybrids of two limiting stxtictures Xa eAiich iepre«<«its 

the *ylide* fora and Xh ehich represents the 'ylene* for»« 

In the ylide fora» the dipolar z^tteriimic sirtictitie 

involving an oniya centre at el(i'-:>rts like Ng P, As, S, Sh, 

Bit ^tt lli etc.is the predMlnant feature* In this stri»tiire 

th» oniua centre is situatid fW»xt a carhanionic functioi 

is« atleast partially, delocalixed into suitable 

substituents* The yline fora, on the other hand, has a trixi 

double bond betiMen the oniua centre aiKl the ylidic carbon* 

It is this fora )idiich| in effect, reduces or may even 

totally eiiainatt the formal charge associated wildi these 
1«2 


Of ^e tm farm discussed above, 'it is the ylide 
ion which is predominant In the ground state* This has 
been lade incrtasin^yclear by the application of a ni^ ..’-.r 
of modvrti analytical techniques and theoretical ©oiputatiiwsi® 



// 3 // 


Indatd, caost of th* oarly Invutigators used this form l.«. 

th@ ylidft clsseription to succossfylly oi^lain struotioroot 

2 & 

ruactiirity and xoaction »ochan4s». • Ihoroforo, tho 
prmmt day of ttio spocios as ylidos is folly 

Jystifiod and is oxtonsivoly us«sl in chwieal Uttraturo* ; 

Tho propsrtiss of tho carlaaiiiofi and th© possil^lo 
involvownt of tho httoroati^ dottradno tbs roaotiirity of 

M 

tho naioojilo and tha axtsart of d bonding iargaly I 

datarsdno tha stability of this class of ooif»oiaids» ll$ir% 

tha rat as of alkali cats ly sad axchanga of tha «4iydroiafi 

1 M 

atom, it has haan possihla to nakt a coi^risciMS of tha 
stability of ylidas fcorstad hy diffaiont alainants* It is 
bayond doi^t that tha ehanga in sl^yctyio graatly affacts 
th® acidic natyja of tha salt. 

"I 

.%n astablishad classification of ylidas is hasad 

i 

on tha folloadng two factors s- j 

Ci ) stability 

Cii) tha aasa with s^ich thay raact idth alactrophilic 
sybstratas. 

On tha basis of tha abova elassificationy a groij^ 
of ylidas cailad tha *fic«i»stabili*ad ylidas *co»^risas a 
mry lai^t ny^er of soch spacias. Thasa ylidas ara ganaratad 

’ I 

in soioticm fro® thair salts and ara not isoiable dy® tm 






immmrni 






ab.sMc® of stabilising factors* Thus* they undergo reactlofi 
*iii situ*. These ylidss art sub»dividtd into two categories 
dtpinodifig upon whether alkyl or aryls Ikyl groups are horded 
to th® heteroato®* Of thes®* arylalkyiidenc® ylid®t,r»f®rred 
to as semi stabilized ylidts* can not b® isolated but persist 
in solution for a c<Misid«rabl® tine* The alkylidenc® ylidoi 
art* however* very short lived* 


The second but a meh smaller group of ylides 
coi^rises the ^stabilized ylides** This group of ylides* as 
their name iapliet* ar® coeparatively more stable* These 
ylides can be isolated* purified ajid stored for a consi** 
derabl® period* The attaciu^nt of the electrinn wdthdrawlnt 
groups with ylidie carbanicwi i® responsible for th* stability 
of this group of ylides* 


Thus* the elassificaticsi of ylides nay be 
repmented as foUewss 

Ylides 


an Her grwip Larger group 

(Stabilized ylides) (Non-stabilized ylides) 





ArylalkylideiMi ylides Alpkylld»ft® ylides 

CSwBi-stabilized ylides) (Very dbort lived 

ylides) 


In the riKsent years a large volume of research 








//»// 

m h4s b««fi fl«¥i>t«d to ojqjIoxo th®ir synthotic 

«ppiic-atiofis* It is now that this typ® of 

c©^43yn£is h»*s vast potonti^I in th* doiaain of synthetic 
Organic Chowistry* It is not without roason, th«r@for«, 
that th® ttodiss m% those resctiir® intermediatos have 
83iip«iiidod to encompass the yXidea of N* j%St 

Sh» 3i« St Se and Te by a iar 9 « niaisor of tnirestigators 




»std review articlei 


These studies have resulted in the synthesis of * larie 
variety of heterocyclic cceipoufKis, natural productSf 
vitamins, harmmes etc. 


The involvement of a particular hetesi 
aarkedly affects the behaviow of different typt 
y lidos. The folioMdr^ secti<wis are devoted to a 
review of these ylides. 

^•2 cycLaiyr.cKiu?/. v f - tPYHioihiyM judes ) * 

1.2*1 GaERAL HEMr\HiCS t 


Awing the nitao^en ylidesg the most li^ortant 
type af cyclui^iu^oniuei yUsies- the subject of our present 
ifsveRtigations - are the pyrldiniuB ylides in wjich the 
catic»iie part is involved in the pyridiniufo rir^* 

Indeed, the pyridiniuii ylides and their salt* 
fQTu a special grm^ of coapounds having a fwrmal covalent 




liili 





trjnd y^tvimn nitrogtui ami carliw at ores in which tht frd«i 
eluctron paix of th« fori»r ©a® tak® part - in K • C l>oni 
forniaticm.ccinftttqyentlyt th® iiit]r«i§«n atom is forcid to 
approach tatravalanc® (S€ii«ma l«l)« In fact# 
pionaaring r®s«areli®s in i&S l®aiSin§ to th@ »ynth®sis of 
dthylpyridiiniua iodid® (2) i»y ifit®x«©ti»n of pyrldin® 
with othyi iodid® initialiy p»md th® Miy for th® syniftosi® 
of tlii« eiasR of coiyioyfid® CSch®®® X»2)» 


Th® tupioraiitm of ihts® i^lts and y lidos li^s 

h®an and still is a challafit® to msdmn organic Qitfiiit# 

39 

4 Oir®«n Choisist F* Krohfik® and his co<*«iark»rs Mst h® 
giv®n th® cr®3it diMi to tli®«i for initiating th® ifi¥®fttigations 
in this vital dir«etion* Th®y w®r« abl® to isoUt® sons® 
pyridinluis ylidts wnil® cibs»rv<id oti-iers in solyticm only# 

Th®y laid gr®at9r ii®^asis on studying th® reactivity of 
th® pyridiniuA salts and thoir us® to synthesise® l«'>X'yi® 
variety of conpoivs:is* 


Th« reactivity of th® pyridiniu® salts is 
attribyt«d to th® arwatic etisrset«r of th® pyridin® 
hetcrocycl®# its basicity sivl th® @l®ctrof} wdtheirawini 
off act of th® nitrogen atosi in th® pyridin® ring# In 
addlticwi, the eltetropbiUc •ff«ct of nitrogen mi)km 2# 


4 awJ 6 positions of ^® h®t«rocyd« relatively ii»r« 
elactropositiv®* As a result# these positions #r® 




•f*:. V.- 





c©ii¥sM»ntl 3 r «tt#ck»d by Th® shartag® of 

®l#©ti“Wi daosity at tii«s« positiofis furthor activatts tli® 
hydrs> 9 ®fi atows of ottbyi*- bwizyl or other groyps attachmi 
to th« ’=>L-" carbon* Th« consocpont r«»o¥«l of th® ©(. •proton 
froffl the pyridiniuo salt* reeults in -^i® foroatiim of highly 
reactive inters^iatee vix^pyridiniuia ylid®» CScheM 1.3)* 

On account of the inability of 'toe nitrogen atora to ®j!|»and 
its valence ilMill of electrofie« the pyridiniun ylidts are 
comparatively more reactive than the ptoi^honiyii ylicfts* 
Obviouslyt therefsare, the exieteiu^e of the former in the 
ylene form i» precluiSKi* 


The stability of the pyridiniuai ylides say be 
explained as felloes t 

There is extensive deloealixaticm of tte positive 
charge on the pyridine ring as r^resented by '^e various 
eontidbuting structures C3a*d)CscheM! 1*4)* There is also 
the carbaniofi participation- in the resonance of the hete« 
roatoffldc ring(4a -c)* These tm factors are mainly res|Ksn» 
sible for their stability* Of such less importance are 
GoulcxAic intwacticms for the stability of some awjonium 
ylides. 



If it is assumed that there i® only an electro* 
static interacticvi betiNien the carbanion and the onium 
group C4b), the electron pair of sp^ hybridised ylidi® 











carljanlofi wmM b9 Involved in a 7\D tfpm of moUmUr 
orfeital witii l)yl»ridi&ad nitrogen atm of tht pyridino 
ring. But overlapping ie aware effective if we c«i®id@r 
the resonatii^ f«Hei C ^ ) in Krtiicii “toere is an interectiaai 
of the hielectronic p orbital idth the TV electrons of 
the pyridine ring. Consequently, the pyridinim ylldes 
are stabllired. ^ natwe of sobstitiienti, «wi R^ 
attached to the ylide carbenion also infly^cesthe stability, 
In case these groups are electron i^tMlrandfi^, additi trial 
resofiance steoctorei occur to reflect a narki^ sp^ 
hybridisaticei of the ylide carbon through charge del^l* 


The cycloienofiitM ylidee (which are pyridiniun 
ylides), the nain stAJect of emr investigaticwis, «ay be 
divided into five medierMi eycla«»imGnit» yUdes and six 
cycloiiMoniyn yHdes idiich include azomthine ar 


1.2.2 QEMBamCH OF PYRIDINIIH YtlOESt 

Ce) Ylides froa oyridlniuni saltst 


The pyrldiniuo ylldes are most cosamoniy prepared 
by the quart ami sation of pyridine with subatituted allcyl 
halides (5} to give siRistituted alkylpyridiniu* halid®sC6) 
wtilch on dehydr^alogenation with suitable bases yield 


^ridlniiai »tthylides^Csche»e I.S), 




Scheme I'6 


C5H5N — CH2CORI 4 “ 


Scheme 1*7 


C6H5 COCH: 4 - 


CH2CO C 


C5H5N 


10 4 “ HX 
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i 

Pyiridiniunt s«lts can also b® pr^ar«i by tba 
4U«rt»rfii84ti«i of pyridino wltii acti¥® laathyl tetont* 

«ir«i iaiin® (Sehotto 1,6)« Oih&r l®m Si^ortant aathaS® 

fot til® pr»psratlofi of pyrfdiniyii salts imolw® tb« T«c.ction 
of carbon® int«rffl®ciiatos C 10 ) with pyridino hydroha lid® 

Cschta® 1*7} sod r®acti<» of alcrtiol with tosyi chlwid® 
in pr«s«nai of pyridlmi CscIima I,i)* ,1 

■ B 

Th« r®acti««i of h» nothyl — pyridiniw salts 
with bonssldshydo in alec^ol pipsidins to f«r» t| 

l-{o(-hydroxoph«fiyl«thyi) pyridiniiffi salt (13) (Schsus 1.9} 
was Studs ®d by Wrohnks st Alf^^ This salt (13) h«s also 
btofi synthsalsid by ths rssctism of phwacylpyrSdiniiii® 
broQid® (14) with bsna^ Idshydt at O^Gin prsssnc# of pipsrdifi* 
or disthylaain® (Sehsn* 1.9)* 


It is tha usual practic# to 9 *n®a*at# pyridinluii 
f lidas (15) by th# action of suitable bases m th# pyridl- 
niwi salts (SchoTO 1*10)* The nature of substituents present 
«i the d, -carbon . atoa det(ffiraines its acidity an ¥which 
depend® the strength of Ihe base to be used for d^dro- 
halogenatioo of ti«i corresponding pyrioifiiiai salt* In most 
cases the basts used are aqueous solutioais of alkali 


cjrbsmates or aaSnes In anhydrous aprotic sol^ents^ 

It is. occassiimally advantageous to we scdiuie hydride in 

46-47 

diifietiiy if csrasaaid®* 




Scheme I'8 


R-CH 2 O-H + CH3<^S02C1 — ^R-CH20S02-©-CH 


Ts = ch3h;5)^so2 


^ 7C5H5N 

0 ▼ 0 

C 5 H 5 N-CH 2 R • TsO 


Scheme 1*9 


N® + o=chh: 6 ) 

1 

CH 3 


I -PhCOO® 
CH 2 

H-C-OH 


^CH 


(S) 0 

0 + ®N Br 
CH 2 


Scheme 1*10 


CH 2 -R 


®- © 
N~CH 


Scheme 1*11 


(QH A- {cm 2 C—C (CN) 2 ' 

o 



©^ C N 

c 

'^CN 


Scheme M 2 


9 + N 


Ph R 

Ph^ 

^ leV-N' 
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Most of tlis yHdss so f'i»siad art nat isoijolt 
a»ii a» »xti'#tt«iy ssfititivs to »n¥ir4m®eots i caiipofiMts* 

Ifi#^ *r», thi®r®for«* goosrsted in sn^ydrowt iisdiw yjidtr 
««fi iiiort stiBOsphtm* It is th# iKirnsl prsctie® to c-ira*y 
©yrl tlie rssction in n«wi-fioidjr solvsnts such s» befixar*®* 
Ho»i«tv®r* til# y## of jpolsir solvonts is not rul*i oyt in 

...'‘.T .T._...'^ .V, . ... ..I ..«..*. m ^ m 


Cb) ¥lid«s f3 


Idifi# ai 


oxid# t 


Lifi •% #1^ sfKl son# othtr wastkmrsr^ r«dot#d 
t^trscjfsnostiijfisfi# nxid# ndth pyiridin# st dct© afford 
« stsbl# pyiidiniiai dicysnoiasthyliiio (16) i^ich had a 
hi 9 h Miltifi 9 point (Sehon# 2*li)» 


C®) yiids# froBi di« 


ds Of 


rridiiw I 


Th# irrsdiatiafi of t«tr*pli»iiyl or triph«iifl- 
diazocf€li3p#fidl#ii« in pfwidim tmimr nitrogtn atnosphor# 
with a high prossur# of n»roiErly lai^ throygh a pfmx 
filtsr yl#2ds pyridinius ylidot^ Ci7)CSch®n® 2*12). 


(d) Ylidos Ire 


'Milts t 


■*"« 4 ■ 

Loont# and Zi^svoscu'" hav# pr*p«r«d dicyano- 
pyridlniytt a»thyMd« { 19 ) by heating cysnocarfea»yi|iyri4liiily»» 
Mliiylid# (ia) with io of sodium pyrosuJphlto* 

iSi chansing th» deliydr&ting agent i*#. scetis onliycdrid# 





iiiiii 


ir> pl^ce uf PiClgt C3faficj*c«tyJ4pi|fTidindyfcitiothy licit ( 2 fJ mt 
foriiwl* The pradyct (2C) could feiao be prepare;! by t!ie 
acetyletioR of (2i}# Alternetely the ylide couli b® 
fxiodyced by the reactiofi ©f brooocyehosceti© ester with 
csrbalkoxypyridihiyia ylJdes (22) (Scheiae 1*13)* 


1,2.3 FIEmCTICK'S ^ PYRlQimm ¥0331 


Pyridioiiee yJLides, wliefi eubdeeted to jltcyldtiWt 
yield pyridifiiue »elts* These ealte, iihMi treetsd with e 
base* give disubstituted pyrldifiii^i ylid@»^C23)(Schesje 
I •14), The alkylatioci of the ylide in the abstfioe of e base 
leads to a complex oi^rall reactioh. Thus, the treataifit 
of pyridihiyii|iViana©ylid# (24) with phenacyl brc^de yields 
several praiucts‘^^C26*2T) (Scheme 1.15) due to the possible 
ioteraetion between the intercixiiates aivl the initial ylide 
afri to the transylidatim reactions ai^i bond cleavage* 


Jifferent acyl halides react with pyxidinlum 
yilcles (28) t© yield acylated pyridiniw yHdes (29) 
(Selsem® 1.16). The nature of the acylating agent «&®d 
determines tin course of reaction in each c»is®* Thus.* 
«cylstlor» of c-rbonyl stabilized pyrldinlua ylJd»sC3C a-b) 
tilth benioyl cnlorid# yields CMicylated (31b) prtyiycts® 





0 B/C! 
N—C 


Scheme 1 *13 

0 G/CN Ac 20 

CsHsN-C^COhiT* 


© G/CN 

C 5 H 5 N-C rn, 


Br-CH 


''COOR 


COCH 3 


^^3^ /C 5 H 5 N 
AC 2 O/ 


C 5 H 5 N-C^ 


G/CN 


COOR 


C 5 H 5 N-CH 2 -CN Cl 


0 0 ^ 

C5H5N-CHR + R“X 

Ylide 


Scheme M4 

0 /R © Ease ® 

-^CsHsN-CH X q^CsHsN-C^^ 


Scheme M5 


© g 


C5H5N-CH-COC6H5+ C5H5C0CH2-Br ^CsHsN-CH^ 


COCgHg^e 

CH 2 COCgH 5 


Base 

“HBr 


^ ® e/COCgHg 

CgHgCOCH^CH-CO-CgHg C5H5N-C 


+ 24 


COCgHg 


-C 5 H 5 N 


eCH-CO-CgHg 


CgHgCO 


^CH 2 C 0 CgH 5 

COCgHg 


COCgHg 


26 


27 





Scheme I‘16 


® © 

: 5 H 5 N — CH 2 COR Br 


■HBr 


0 0 

C5H5N-CHCOR 


2 B 


R-COX 


0 © /COR 


C5H5N 


Base 


\ 


COR 


-HX 


© /COR © 
C 5 H 5 N CH. X 


\ 


COR 


29 


Scheme 1-17 


0 /SCH3 0 

Cc;Hc;N — CH = C Cl 

^ ^ ^XCOCqHs 


0 0 

C5H5N-CH-C-SCH3 


31 a-b 


X 

30 a-b 


(30, 31a-— X = 0 v& 30, 31b— X = S) 


COVlS-- C 5 H 5 N-C 




CXCH 3 


30 ( 



"'COCeHs 
32a-b 


-CXCH3 

^ CcHcN-CH 

"^CONPh 


\J 'kj 


33a-b 


A 


Base 


C 5 H 5 N- C. 




CXCH3 


CONPh 


34a-b 







/A2// 


(t'Chtfii® l*n)* Hoiifvtiart «i€Eylatiij*i idth l^nzoic ftn'hydrJrf* 
i®«d» to a ciiff®r#nt ccmrsft to giv* C -* ^cyiatsid product* 
(32 a-b) (Sotioao I«17)« Slmil&rlft phmfUmcfo^ 

rnmt® follaw®d G •* a^^latism to yioXd a mw ylide®'®{34 ' j-*) 




Ajrylation i»f pyridiniim salts sod y lidos is a 
eo®par«ti¥sly difficult procss* a* aryl toaMd®* posssss 
Im rsacfeivity, to* rsaetioo ©f picryl dilorids with 
phwtacyl|^idifiitM» hrosdds lo .basic mmiitm lorms (35) «tiicii> 
in strong aliialins iii«diu% slisinatss nitrous acid to yitld 
a duap r«l indolisins coaiiound (36) idiitdi iisslf sliiaiiiatss 
a hmroyl group m hsating in acidic asdiuys to fora a product 
(37} (aChoiMS 2«i6)« 

N - phiwwcylpyridifiiwa broiidd# my also similarly 
xsaet with Chloranil to fans a swdttsr ion wtdch aodargass 
cyclisation to yi«3UI th# incioliislns* (38) and (39)^'^(Sch0»t 


[| Rt actions with 





i* risactions with aldshydss i Pyridinium sthanois (41) ars 

produces idssn pyridiniw yiidss 
C40) rsact with aldshydss (Schsws l»20)« In cass an acyl 
radial is attachsd to i^s ylids, it is ci«sv«d during 






Scheme M8 


C5H5N — CH — C0C@H5 ■ 

NO2 

N02-^C1 

^N02 


5N-C — COC6H5 

-HNO2 


N^C0CgH5 

T -C6H5CO 


Scheme M 9 


5N — CH2 — COCgHg Br + 



R COOH 
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c.'jrtdiiiss.4tlon to foani th® pyridiniDii salt (42) C-«criaM 
7m pYTidlnlum ylid®* prwpi^Tmi frcwi t'h® pyridiniuii swlts# 

(43) Mvifig str«mQ ®l®ctra» withdra^di^ sutastStiiente* xiNict 
with droiwtic aldehydes in presence of pyridine to praiyc® 
vlnyJpyridiniisa salts (44) (Schewe 1*22). But the arm. tic 
aldehydes bwided idth electron donatlpgi react \tith 

acylpi@thylen«pyridiniya yHdes (28) at boiling t»^»r**fci4r# 
in presence of acetic anhydride to yield vinyl pyridiniw 
salts (45) (Scheme l•23)« 

In presence of glacial acetic acid, phemcylpyri* 
diniuei brooide reacts with arma tic aldehydes bon^od to 

S4*stitueftt with « I effect to farm 2»4*6 - iriarylpyridlnet 

59 

(46) 'Uiroygh ^nnitdi type of reaeticei (Schnnie 1*24 )• 

ii. Eeaction with ketones i 2 • Caslcaro • l « 4 - n«phthoqyiii©n 

reacts with phenacylpyridiniusi 
breads, followif^ Michael addition» to feem a stable 
substituted phenacylnaphthoquifiofie (47) which itself undei>» 
go«s cyclisation to form brnmemmarin (48) in presence of 
uinc snd acetic acid# ‘With hydrarine hydrate, (47) forrw 
haf«o€i».nolin®^*^^CSch@®e 1,25) • 

The reactiem of the non»stabiliz®d ylid«s with 
katonac produced a Idol type of products (5C)Cschem0 I#26j« 

; Sat the carbonyl stabilized pyridiniue ylides react with 
tropwie to for* 3 - phMiaeyl « 2H -Cycicliepta (b) furantial)^ 




m 




Mil 



NH 3 >5^5^ 


CH = CH 


H2“COCeH5 + ArCH =0 


2 H 2 O 4- ArC 
4* 


Ar H 


CsHs'^^nh 




Scheme 1-25 


H 2 -COC 0 H 5 Br 


C-NHs^Cs^ 


CH2-CO 
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lii* Eeactlofis -NuiMiatiaratid k@t«rits t Thw® art 

a variatf 

®f i^iys in i^ich aiteh k«tiMi»s can rtact ndltls pyridlnli* 
salts to ylald diffsarsnt products* Th* saspsriistfit*! cowli- 
tic»s as issll as th« natox^' of substituonts sttaclisd to tbs 
ylids caibanioii th* prodiMjts fomsd* 


Thus, acfl»athylsiispyridiiiiu« ylidss (52) r®adily 
attack th«oC ^ taisaturated c..^rbonyl eosipowds to wiisi^o 
Micliael addition to for® pontons - 1,5 dionylpyridiniwi 
dmimtlwm (53)* Ths prodact (53) cm trsataiofit with a 
sdxturo of 9 lacial acotic acid and anoniii® acstats cyeiisss 
to yisJd 2,4,6 • trisii)stltiit®l pyridinao (S4)^'^^{Sch®»» 
1,28), Byt M - CaBinofosnylttotiiyloi^) « pyridiniua ylidst 
imdcrgo Micliaol addition with fiannich basso qtoL^P> m 
wnsaturatsd kstcmss to for® 2 • pyrldinsa C55-56)^*'^^(Schssss 


BonxylpyridiniiM hroiaids rsacts with bsnzalacsto* 
phonons to for® 1,3 - diphonylfiaphthalonss (58) (Schora® 1*30?I 
aocwtly, Tlwari^ ®t al havs ussd. this rsactiw In th« 
synthesis of a «dlds oaristy of naphtha Isnss* 


i¥» lisaction with nitroso cofifnounds s It was first obsorood 


by Kr^nk® and Bornsr 



Scheme 1*26 


CsHsN-CH-C-R^ Br 


Scheme 1-27 


CHoCOR 

COH 


Scheme 1-28 




NH 4 OAC/ 

AcOH 
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that th© yJld® 93n«ratfid firo« N • phTOacylpyridindii® silt 
rsaets wdtii nitrosobsussfis ta afford nitrm (59) Cschsas 
I«3i). Hcwwvar, ths sliwinatiQii -Si addition r@«eti«is of 
4 - bTom — phsnaeylpyridiiiitMi yXldss (60) with -nitro- 
ndphthols and c>l** nitroso • naphthylansifi® load t© 
th® foraiti^ofi of naphthoKssols dsriyati©»* (61) and 
h^ioquinojEaliiis- N- oxids d«ritf«ti¥»s*^C62) rsspsctiwly 
(Sehaa® 1«32)» 


¥. ftsactions with isocya«Nit«s and isothiocyaoatssi Th« 

rsaction 

of M • hsnsolMtliyl^i^yridiiiim y lidos with ph^yl^iso 
eyifiatd C63a) and isothioeyafiats C6^>) givos 2 » {c<- 
phsfiylcazhaaoylphsfiacyl) pyridlniuo h®tain«^C64) and 
2 - ( - phony Ithioearbaaoylphsnacyl) pyridiniiaa botaim 

(65) (Schwa 2*.33)« 


¥i, Rsaction with carbon-sulfur bond s Phanacy^yridiniwi 

y lidos i©act with 

caibim disulfido to givo sulphur containif^ botaino (66)* 
The product yiolds s • alkylatsd products'^*^^C67) m 
troatumt with alkyl ha lido (Schom l«34)» 


On accowit of dolocaliration of positiv® chargo 
0¥or th® pyridino ring* pyridiniua y lidos fora dipolar 
systosss and can roaet with dipolarophilos such as acoty Ionic 







to for* (3^2) cycloaiiiiwcts* This cycloacldyct, w 
a«hydirs^8iwti<m with pslisdiiw *rtd chsrcosl* qivm ii^oli* 
zlm d®rivtitl»®s'^^“^(68) (Schsas J.35). 


- phwieylpyridifiiitti ylid«s f^act with aromatic 
aainss or o • , p -tolyidin®* to affcmixf siJsstitytiKl indol®» 
(Scheii® 3«36)« But th@ raaction of th® pyridifiii« ylid® with 
o • phony Miamifie in hoiliii® ac®tic acid gi¥®s 2 -*ph»rtyl- 
b«nii»idliE0l«^(7D) (Schoas Z*37)* 


(§) Rod yeti on s 


K&tmm ill) and dikstoo®* * (72) ar® formed 

Krtiofi alkylated a^S acylatod ph®n*cylpyrldlfiiu® ylid®» ar 
rtKlyetd «dth zifte a^iKi acetic acid (Schesi® I*3d)» 


Uttle informatioii is availabl® about th® th«P!ial 
stability of pyridinium ylides. Th® pyridiniija ylides #i#n 
heated abw® th@ir istlting points I. under reduced presur® 
decoi^os# into dibenzoyiethylane (74) (Sche®e I«39)» But 
th# thoriaslysis of th® ylid®s in benren® in presenc® of 
Copper or copper oxide 9*^^ the unexpectad product if 3 

1 4 mA 4 mA \ i 1 ^30 1 





Scheme 1*31 


COPh + PhN=0 


+ C 5 H 5 N 


Scheme 1-32 


CH~CO-C6H4-Br H- 
60 


.CH-C0CgH48r 


qCH — COCgH^Br 
0 


010 


COCgH.-Br 




f.* 



Sch( 2 m 2 1*33 


CH— COCgHg + C0H5N = C==X 

63 a-b 


C5H5N-C-COC6H5 
X- C--NHC0H5 
64,65 


Scheme 1*34 


C5H5N~CH~COC0H5 -h C=S 


C5H5N-CH 


Scheme 1-35 





Scheme 1-38 


n/AcOH 






ami 


Thtr« is duarth of iit®ratur» in this fi«ld to® 

01 

Strait® ol al isolat*d a pyrrole dtriv«tii» (T?) and 
dicyancMi0rctrbadi®nc« (78) by iwadiatiog pyridinii*- 
dlcyan(»@thylid» (Sehoiie 1 . 40 ). Th* product (78) m% . 
suppootd to b® fowaed by tb* attack &£ dicyanoca^n® 
initmdlat® (76) cm) banzano. 


liwcofitiy. oanfai ®t ai hav# d®¥«lc^wi a ji@s^ 
rout® for th* synth®#!® of 1,4 • dibydro -* it2»4,b 
t®tra*ifi®8 by tb® r«acti«B of i^tnacylpyridiniyat ylid«sC79} 
wd-th aryldiazwiiy® salts in pr®s®nc® of cold solution of 
s^iyn acatat® (Scha%« 2 .41). 


1.3,1 (ssiHn-^L nmi^BKS $ 


In tb® lat® forti®s, Hittig®** cwicontrat ad his 
attsntion towards p®ntaval«nt coipoyinds of nitrogen and 
discwtrtd th@ nltrog»n ylid® of th® typs (82). A® a n^itural 
corollirYf h# ®x'*-'^tv^9d his invostigations to tho next 
higher ol«»nt i*@, plK3splK>rus of th® V group. In his first 
to prepar® th® isomrrs of penta|:^®nyl phosphori* 
cos^JOiWds lead to th® first ever synthesis of crystaiHne : 


Scheme 1*39 



CH COCgHg 


coceHg 


C6H5C0 


C0H5-CO-CH=CH-COCeH5 


Scheme 1-40 


Scheme 1-41 


80 
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a8thyl»ii@trlphdnylpiio^li0r#fi« (a). mtU% ®t ob&mtvmd 
that tht prodyct (m) rmetmi with b^zophs^om <83} to 

3iw yield of I, l-diphenyieihyiem 

(86) eiKi triphenylphoi^hiiie oxide {Schea® 2,42). 

The stability of the phosphoryi ylid« is auinly 
due to the possihiuty of 3d ofhitals of phosphorus foraif^ 
actual /] hcmds which can he represecit^j as restwanc® 
hybrids of two liaitii^ struetiiresCSTra) and {82fe), This 
ej^laios liiy eoiiparatively greater im^er of phosphorus 
yildet have heeo isolated md characterised as stable 

The phosphoniuB ylides aay he classified into 
two main groins m the hasis of their reactivity. The first 
and the bigger groi^ consists of alkylidenephosphoranes 
which have Im stability and hcmce high reactivity. The 
second but «aller groi^ includes highly stable unreactive 
resofiance stabilized ^osphoranes. 

Basically, the phosphoniu® ylides can undergo 
two main types of reactions j the ones in which the ylide 
c.-rbanion is ^chanisticaily involved and the ones in 
iftich bath the ylide cazhanian and the heteroatM partidpat®. 

The distrii»itiQ® of negative shaarg® in the 
ffioiseule «fcich is depefKient i^cns the nature of siAJStitu-ants 



Scheme 1-4 


(CgH5)2C-CH2-N (CH3)3 X 


3P— CH2 + (CgH5)2C0 



ima 


a «nal E in th» pertion as wll on th« grou|> R 

on phosphorus dstsansifiss tint rsaetivlty of ajtylidsns 
phosphorants. Thus, if th« Ions pair of aioctroni on the 


may haw to be used. The strength of the feat# required 
for diprotofiation of phO]^h<miiy« salts depends upoft the 
acidity of the latter and aiore specifically on the sufetti* 
tuents and f!^ c»i the ylide carfeanlon* Such bases aay fee 
aiMonia^^^ triethflafeine?^*^® pyridine?®*^^ sodiim 
hydroaiid®?^^®^ sodaaddei^^ s«iii« 


a a 
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' pctassiuB t«r-feiito*idt» litiiium piperdia®; 
but^i lithiuw^®^ and lithiaai^ 


It i* posftiblfi t© pri^ar® phi:i.:ifihQrd's:: by 

th® r«dcti»fi_of Caybofi ittratiblcoridt or feroald* witli 

ICS IC^ 

tripbonylj^ospliifi® * ; C90)(S€fe«t 1*44). Tb© iJi«» 2 oali 

ptiatics (91) can also s«rw a* &ouv9 for caribou®® for tti® 
pr®p«ration of f^osphoniw ylid#® (92) provided tii®y ar® 
docoiaposed In pr®s®n€« of Co (1) «alt* It is becaos® gifitrally 
tripbmylpliospliin® reacts witli diazo eoi^ounds to firrn 
phosf^a*lf»^^^{93) (Sehent I*45}. 


it) Other Mthodss 


The chei^eal literatuere cmtalns a lar§» nuelMir 
of methods for th@ preparation of ^osphemim ylides* ^us* 
the react of triarylphosphin® sdth a eo^ound having an 
activated doiiil® (schen® 1.46), pyrolysis 

of phospheoiy® salt* (96) (Sch«ia« 1.47), action of 

114 

phenyl lithiwi on vlnyltriphanylphosphoniutt bronid® * (97) 

(uchein® 1.48), reaction of dihalotrlphtnylphosphin® {99} 

iis 

on active nethylen® ccz^oynds (iCK)) (Schom® 2.49) Qtc,«T® 
r>jT:m of the reactions. 


Thtr® is only m@ exau^le**” of ylid® (IC*!'} 
pi'aparatioh using btnzyne intenaediat® (102) with terti.jry 


Scheme 1*44 



Ph3P=CX2+ Ph3PX2 


Scheme 1-45 


Scheme 1-46 


R=:COOR 


C0NH2, CN etc 


Scheme 1-47 
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pl»»pi»ifi® iSehmm I *50)# Sy»tli#»is of cm b» 

ferouQht *l»yt by th« inaction ©f triph«fiyl ph©*piiin# wltti 
r©«cti¥« (i06) to yltld pbosphooiim salt® Ci06) 

uSiiifi mith th# b*»« I»U y4«ld ylid®»^^'^(X07) 

Cschtw 1.51). 


Stabl® ylici©® art cbtaioed ftam uristabl® ylidos 

Cioa) by th®ir r«actioii snith alkyl or acyl 

k 

halidos. Tb® process nay b© desi^oat^l as tran"^ylldatloft 
siiie® two nolecul#® of tb© i^nistabl© ylid© (led) react wltb 
th© tialid© to fora a new c®it»onyl stabilired ylid© (ilO) 
CS«^©aa 1*52). 


Ptiosi^oiiiuB ylidesy derived froa their precursor* 
plwsi^oniui salts by di^ycirolial 09 ©fiitiofi» ^r© attacked by 
hydro^sri hapdes to r© 9 ©ii©rat« th© original salt* dsric^ 
plwsphohiuB salts nay b© considsrsd a® Ercsisted acid® 
and th© phosphoniia ylid©s as Brofisiad bases (sd^emt I.53)« 


(A) Cbldatiofi s 


Oxidation of i^sphoniun ylides (111) involvts 
thi brtakiii of th© earbon»»phospborus bond to fom a 
carbonyl coopound (112) ©bieti furthtr reacts with th© 
starting ylid® (ill) to giv© an olefin (113) a«l phosphifi® 
(Schene 1*54)* 


no© 










//aa// 





Ifi etsc of bSs ylid#s (114)^ 'th# fitex.yoasidn'tiofi 
r«-i’.ctiofi Iwicis to til* fomatlcMi of olofin^^ 

Cii5) (Sch«« 1*55) aod iiotorocyclic ol«fifis‘^^^Cin)Cscti 4 ®» 
I.5§}. 

Ii^ortant oiddisir^ agonts ysiKi for tfe®' oidldritioii 
of ylidos ar» othyMtrat®, load dib®r« 0 ylp®r». 

oxido, f^onyliodid® diacttato aod load dioxldo^^"^ Oxid^ilon 
with oron®^ and pMfiodat®^^^ is isore Ms®fyl in tt» synthosto 
of dioarboxy coa^oig%fs, 

(B) Alkylation and scvlati.faii i 

Th® alkylation of th® phosphoniu® ylid®» {IIB} with 
alkyl iialid®® l®<^s to phosphofiim salts (119) which on 
r«action with anothsr siol® of th® orisinal ylid® (113) 0 ,y» 
alkyl si*stitwt«d ylid«s^^(i20) alongwlth salt (l21)(Scb®«® 

2 •57). Syt th® carbonyl stabllirsd ylidss (122) undorgo 
C ® alkylation as w®ll as o • alkylation b®cays® of raosoMric 
fonss of ylld®s^^®(i 22 ) (schtm® 1.58). 


St is also possibl® for alkylation to «;cwr 
intrafflol«coIary if th® ylid® cwitains a ha logon in the Ios:sg 


chain to for® cyclic products^^*^^’(i25} (Schosw 2.59). 


Th® acylation of ylid® (126) siay b@ carried out 
with an acid chl^id® to yield an acylated phosphoniiai salt 
ijs^Sch thtn undergoes trsnsylidation reaction I'ndth another 






Scheme 1-56 


+ 2Ph3PO 


Scheme 1-57 


® y'H 0 

Ph3P-CH X 




Base or 
yiide (ns ) 


® 1 © / 
Ph3P-CH2--R X + Ph3P = C 


Scheme I '58 


H5C2 

® ^ i 

Ph3P-CH 


C — CcHc I 


ima 


mU of th« ylAd# (126} to fowi tilt acylattd 
CSeh«a« 1.60). Acid Ghlwofwiaic acid 

acid afihydridty thioeairtiofiic acid t /•ttliyX ®»t»rs 
fiay also b@ ustd as «eylatifi 9 sftfits. 

134 

Ttsrail «t al hain iovtsiigittd tb® transyli- 

ddticm of S'«fii*8tat)ilisid phosphoniisi ylid@s to gi¥« highly 

135 

stabiliz«d ylicl»s* Yoidiid® tt al liawt rtportad th@ 
rtaction of th® ylidt (129) witii iRidoyl chloridt (130) to 
f a» •'iodfiof^ospitoniiiBiwitliylldt (131) thr«»igli transyli* 
daticm rtacticm (SchMt 1.61). Htetfitlyg, it lias btiii 
t^strvtd^^ that luttopliosi^oirafits yitld O •acyltitd 
products cm acylation idth add ehlc^ridos. 

(G) Rtactiim with ttultjplt bonds t 

i. dth caxbcmyl coapmuds (ilittig H®actio(i)f dttig rstaetioii 

is ti^ KISt 

iiB^ortant zoaciioo of phos|^oniyn ylidos and is incrtasii^ly 
shmifig grodog potentisl for us® in prtparativt Organic 
Chidstry. It involvts th® ccmdtnsaticm of tht ylid@s 
carbonyl coopoimds to fom oltfins and phosphin® odd® . 
During tht eourst of thm rtacticMfi« btttin® typ® of eoiqpoufds 
(134®) appear to fora as inttnuBdiatss by tlit nuclftophilic 
attack of tht ylidt carbadon (132) on tht carbonyl group 

(133)# Tht initriwdiatt bttaint typt of co^aunis, on 
d«C':^osition through cyclic transition stat® Cl34b)» giw 



Scheme 1*59 


CH2-“CH2--Br CH2““CH2~Br 

Base. I 

CH 2 -CH 2 -PPh 3 Br CH 2 — CH-PPhs 




CH 2 — CH2 

CH2-C 


PhCH=0 

PhsPO 




CH-Ph 


CH2~CH2 Br 

I © 

CH2~CH~PPh3 
Base 
CH2~CH2 

CH 2 — C=PPh3 


12'5 


ils 


Scheme I*€0 


' Ph 3 P=CH-R^ + R CO C 


12 s 


© 


Ph 3 P-CH 2 -R^ Cl + 


Scheme I-S 1 


2Ph3P= 

129 


CH 2 + R-N = c"" 

■^ci 

130 


r2 


© 


Ph3P-CH-R 


r 


© 


Cl 


R ^0 J 

12 7 


Base or I yiide ( 126 ) 

Ph3P=C 

^C-R 


128 


0 




Ph3P=CH-C=N--R'’ 

131 

Q “P Q 

Ph 3 P— CH 3 GI 
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uUUm Cl») «nd phosj^fi# (Gch®m» 1.62 )• 

Th® o¥«rall rwcticm is Hid* yp of tm stsps and @ith»r 
of th« tsio stops ®ay bs th« rst# dst^raining stsp. 

MaCIIANISM OF WITTIG RB^IQN S 

1. foatmitlesi t 

This is ths first stsp of sdttiQ reaction lifeich 
in¥oJL¥#ft th« niKiisopliilie sdditiixi of tbs aUtylidtfwsi^hos* 
phorai*# to fo:» phoi^hofiiiio bstsins (134® ). C^sscioont 

upon tbs 9r«at affinity of th« phoiphc^os atM to tipond its 
valsnc® slMiil to ton slsc-feroiiSi P - 0 bcmd is £or»^* 



Th® ea*« of foziiation of b»tain# ifitsroedla ts 

i 2 

dspsfids upon tii« natyrs of tb« sutestittisfits R awl H in 

th® alkylid«n« portion as w»ll of tli# ftron^ R on tl» 

pbosphcsros ats». Eloctron witbdraidng fiatur® of tii» grotp 

H incr@as®s th® d «• orbital ^sonanc® to favour *Wi# flrnm 

fmtm to d«cr«as« tb® reactivity of th® ylid®. Electron 

releasing substiti^fits disinisb the formal charge on tb®' 

phospiKsrys a to® to oak® greater c^tribution to th® ylid® 

forsi to increase its reactivity.* * On similar lines t 

the nucleqpbilic character of tb# ylid# is diminisbed if 

1 , 2 

the lan& pair of electrons is delocalired into R and R 
groups. In general, electron isltbdrawing nature of groups 
R^ and stabilise tb# negative charge. C&viciusly» 








Ifi larger iiuii^er of cases, th® Wittig r*aeti«» 
appears to produce trans olefif*® as th« maifi product • 

It ha* hesii ohs«r¥*d^^ that norsally th® carbonyl olefinati' 
is not at®r«osel«ctiv® and both th® Cis and trtas is©a®rsl 


//2S// 


th®r®fi»i, th® nucleophilic dfearactsr of th® ylid® is 
dininishtd* iM th® other hand, th® electron releasit^ 
substituents and increase th® nucleophilicity of 
i^e ylid®« 


mitSL&R s 
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ar® oistdintd in cci^p»4rabX« amounts* How«¥»r» a flurry of 
wmtk in this araa has svsntwilly l«ad to th@ storic control 
of olsfifi synthesis# 


On the basis of nedhanissi of the Ylitti^ rsacticMn 

discussed above if the yXide and the c^irbonyl co^oufid ire 

both uftsymisatrically sidestityted^ a aisture of Cis and 

trans isMers is t^airved* The ratio of the two products 

is controlled by a corabination of steric factors and 

1-0- to ^teo 

reacticei conditions# * • * 


The phosphoniuii ylide can approadn the carbonyl 
coepoioif to yield a betaine havinfi either erythro (136) or 
three (137) confitiafation (Sc^e^ I #63}# 


The thsNio c^fisoraticei is tterically isore 
favoured and it is ej^ected that the trans is»®r 
is therMdynaiiiically ware stable) mmiM predoeinate. It is 
teowi teat there is no direct conversic»i of one betaine into 
the other but c^ily throu^ reversioi to the parent ylide ai^ 
the carbwiyl cospound.*^ But in presence of phenyllithiw 
the lnt«re«i^rsio#i of the dlasteieoiscwBeric betainesCi36 & 


I 

I 






P 



137) is very rapid with equtlibrium as shoim Sn steewi 1.63: 
Addition of «11 followed by potassluwt^butojdd® yieMs 
pur® trans ©lefins#^^ In noiv^olar solvents, the trans 
is«»er is the eajor product# Increasing polarity of tee 
solvent increases the aisount of the Cii—olefin# 



PhaPo 


Erthro betaine 


trans -olefin 


Threobetaine 







imu 



Ilio prasflficn of oxeoss of oithor m&ctmt 
incm&m% th« pr<^ozticm of Ci» nrJ so does 

tliti «idditicm of fiucl«C3|^ilos lind salts siK:h as litbiun 


Tliiis by prqpMf ccmtTol of rsaction oowiitionSf 

I'Jittig rsactloo bscoffles « strong tool for th® st«r«08®l®€ti¥® 
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synthosis of olsfins* 




— OR)n + Ph3P=CHC0R’ ^ 

H 2 OR Phosphoranc 

Protected or unprotected aldehydo 


Scheme 1*67 


CH2-PPh3X CHO 






ii* N m o Qymip i Si»iXay to thm C » 0 qrmp, fs » 0 

c<mtaliiin9 coffipcaumi* also unierij-a 
iVittlQ r»acii«ri« Ti»is#. tli« roacti^ of oitro»o ciaafioiiiid* 
with pho5phonit» ylidot (133) IsmIs to tha tynthtsis of 
C • N doiibl® bcaid systosis (139) irtsich, m fyrthor reactis» 
d ml» of in« piartnt ylido, gi¥»s olefin (141] ani 
iain'^nosphoranoi (142) {Sh«*ao 1#63)* 


iii» Hoactioft with C N ggramp s Ylidos (143) in^iioh l^ek 

^•Maig grmjp, r«act 

ulth Scfcilff *« bat®# (144) to ^v® olafins (145) and 
iffiins^hotfiiorafi®® (146) iS0Mm ZmW)m iut th« ylid«» (147) 
having ^•«CH 2 9 **mi|* follow a dlffarsnt coors® m thoir 
rv^ctiim with htnaaaiiillfi® (143) giving all«ft«a ( 150 ) via 
th« intofiHidiicy of betain® (149) CSch«®» I»7C^)« 



iv* H*aetioii with i e®n*«l#d®fitriph«iiyphosphoran® 

(151) react* with hofiranitri les 

(152) to yield iifiinophosphorano (154) via the fanwtion of 

1 % 

a cyclic product (153) as tho Intors^dlats* ' Th® hydrolysi® 
of ( 153 ) le&di to ktton»s^^^ (Schaa® 1.71). 


¥. rlsactiwi with carhon^a^on triple bond t Phosphoniw 

ylide* (156) 

: with le»di 


-10 i . 



PhNH 2 4- PhqP+ Ph“CH=C=CH-“R - 


Ph 3 P = CH-R^-+ R?-CsN 


Ph 3 P — CH-R 


^ 7 1 — ^ 

PhjPO -4- NH 4 -f R -C-CHo-R -t::;© 




c^irbostylic acl«S 0st®ra (157) to iom pfeosphacy©l«*ii!t@n« 
(159) ©ith®r throogh foraaticNn (158) or dirtct 

CfClMddition, th® product (159) iifid#rg®«s rlr^ 
to Qiw th* *tabl« piiosph03f«ii«^^^(l6O) (Scli«i® !.%)• 


t Phosptonitiii ylid®s (168 


Caus« th« fowaatiofi of k®t«n#i®ir»«c (111) 
bating and 8^ grcn^s caus® th# fo?| .tion o1 






C-C00CH3 R-CH — C-COOCH3 
*“ i® qI! 

C-COOCH3 PhoP ®C-COOCH-, 


?-CH=C-C00CH3 

Ph3P=C-COOCH3 


R-CH — C-COOCH 


Ph3P — C-COOCH3 


Ph-N-N=N + Ph-P-CHPh 


Ph^iP + PhCH=N Ph 





©PPh 
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aiiriMs Ci72}, If R exhibit* -I «ff®et af«l siaultaMously 

r\ 

and thm a *ff*ct» trlp.h«iylphosphlii® At^<A 
ynaatiffated ©xiii#s (173) ax* f twrwjd* 


(E) Raaciion with * 


E*c*nt invastlgetiofi*^*^*^ hav* shown th»t re^ctl^n 

©f pho*ph€>ni,«i ylid»» (174) uritii ethyl foimt* iiw* 

tilted vinyl ®th*r* (l"^) thi*ugh 'MtXiq raacticai (Sch*** 2*76) 

178 

instead of aldeh'S^s* #* if^oxted earlier* But on th* 
cwtrary# •• Icdo •• and brs^siaftetlc add ester* (176) 
for® phosphoniy® salt* (177) wslns ylldes (174) iwm lahl^ 
by tr«fi*fildatl«i r*actl<wi, a new ylide (178) I* forwed 
(Schewe 2*77}* But the »of»-tdi» and trlflooroacetlc add 
esters (179) and phosphonloii ylldes (lO)) undergo a Wlttlg 
re a ct i on to for® ®fiolsth®r* (131) of floor otetssne* 

(Sch«w 1*78)* 


(F) Re aetian -Mdih laetong A » 


•* proplolacton® (192) aisi 'Y* butyrolacton® 
Ci'33) react with alkylidenttriphenylphosphoran«» (l-Sd) to 
f-rrm phasphinoearboxylate betaine (1®)* The therirolysifi 


. mm 

111!’/. 






M-: 


IS 




of the product (1®) trlphenylphosf^in® and lactonus 
(136) with alkylidene group of the parent phosjrfioraneCl*^) 
intri^uced in the rifig^®° (Seheae 1*79). But enol lactone 
(187) with •tabilixed ylides (138) give mrml wittif 






Scheme I -77 


r_CH-CH 2 COOR 
1 

©PPh3 


H- X-CH 2 COOR 


X = Br,I I ILL 

yiid<^ (174) 

R--CH 2 -PPh 3 X + R-C-CH 2 COOR 

PPh3 


Scheme 1-78 


+ Ph3P0 





o3‘odycts*^^ ^Cia9*i90) CScli«« 1*80) 


Thtsr phoapliafiitw ylid# (191) r®«cte with suhstitut®*! 
fo«n2aMthyct«cyaiietey4iii» (192) in prtswc® of N&«XCCHjj)^ 
to fora atiUstii®* (193 *•!>) haviim canfisuraticwi* Tl» 
GOUTS# Of TtiietioR is siiallar to VAttig T®«cti:m (l.cii@)i« 

x.ei). 


earbanyl tymtmt is quit# diff®T«nt to thst of art* logons 
pyridiniuia salts* But th® rtacticsi of phosphooiu® yHd® 
(194) withc< 7 uosaturatad k#t«i«s (i9J>)t so call««i 
chalcoo##§ io pT®s®oc# of aiasooiu® acatat® loads to as© 
rlfiQ closui# to iixm 2#4p6-tTiaTyl pyxidifi#a^®^(i96) 
sfialogous t© pyrldlAii»t®^^ sulfoniu®^®® afid arsarsiu^i 
(Schtw® I*'32)» 


N « sulflftyla^in# rtacts wi^ stabl® phosp^ioniia 

ylld®s to afford diffsrant products cl#p«fKling upon tho 

r.utuT# of th# group B attaidisd to tl^ iiitrog®*^ atja of 

190 

tiis sulfiaylaisih#* 


Thus* siA>stit«t«d fliioro««yIidici« 



EtOOC 


COOEt 


COOEt 


CH COOEt 


COOEt 


EtOOC 


(CH3)3C-ONa 


NH4 OAc/AcOH 
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tTiphmYlphozphoT^am <198) r#act with W - aulfirr/.; - p - 
talii«ii»$ulf®R4iisid» (i97«) Ofi S * 0 of 1197.1 ) to < 3^/0 
'i • ifiidti (499) ^nd ph«»8phifi« ojticl# analogoys to 

Byt iht s4iB« ylid«8 (198) attack on th« ^ » S 
bond of H • awifinyl - p - nitroanilwio (im) to yield 
syifines (24^u) #nd iadnopht^phoranes (20i) CSchMie I.S3}. 


i.4.l* GB^SHAL HEM-«<S t 


The earlieet atteaifit to prip^y* tulfur ylid«$ 
can be traced back to 1930 when Ingold and co-worker®^®"^ 
isolated * stabilised TT* sulfwar^ ¥lx, 9 •» fl«©reydin«» 
diis®th3rlsulf«r,ane (203) by the re«cti<» of di«ethyl»ylfoniyB 
brc«ide C2C2) with aqueous todliai carbonate (Schtwi I*B4)* 
Ihis wm followed by a lull as nothing was added to the 
literature ©oncemiiig reactivity and synthetic potentia lltiti 
of this class of cw^ounds fw a censideErable period of 


living ccww to the conclwiion that any molecular 
syi^tute with an ability to provide adequate stabilization 
to a carbaniofi My for® an ylide * and encouragtd by 
♦littig invastiqations on plK»sphanium ylides* Johnson et al^’ 
r»ported the successful isolation of fluorenylldentdl^ithyi 
suifwrane C2l.‘3)* This ylide was sufficiently stobl® dut to 


Scheme 1*83 



i97a-b 





of th® Ifm® p&ix of ®l«ctrons pr@s®ot its 
jrlidie cartaoiim 4® shoim fey th® r®»cwiatiri 9 f«r»s <203®, 
fe,c)« This pravontsd it fr«i ontaariiis into raaction with 
#l®ctrc^hilic X‘®® 9 ®nts« E¥#n th®iy ®tt®sp>t to ir®®ct tti® 
ylid® (203) with feftnzaMi^yd® to fmn btnzalfliiortiic® 
(204) failed wh«n bental-fluoriiwi ©add®' (206) and phenyl - 
9 - (i- Bi«thyltliiois»thyl} fluorenyl ©ajrfeinols (206) w®r» 
formed Instead (Schm® 1«S6), 


tM%%T§ Oor®f #t ' pmparftd #fiij studio 'tti® 

reaetim of a less stsfele end more reactive yHde ¥ii» 
®ethyl®ne - dimethylojKisylfoniom ylid® (207). Tekini. ® 
eu® fro® tiei ability of j^si^oniue ylides actin§ as 90 od 
caidjonyl ©lefinating i:®a 9 ent»,^^^ Oarey Mtvd coHeorkers^^"^ 
reactsd th® ©losolfsiiiiai ylide (207) with aldi^yd®s and 
ketones (208). But instead of 9 ettin 9 olefins, epojdde® 
C2C^) mre the exclusive products (Scheme X.36). This 
reaction ai^rned for oxosulfonium yHdes a status of usoful 
epoxidation reasents* Consequently, a flurry of activity 
started to explore th# synthetic polentialitles of these 
ylides. 


Very socm Franstel and Drlessen synthesised a 
nm class ©f /^-suifuranes also called th# sulfoniiM ylidts 
(212) « These ylides could fe® prepared by the reaction of 
methylphenyl sulfide (210) with methyl iodide (211) followed 



H2C~S0XH-0H ^ I I 

-SchemelSS 
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Schemel-o? 
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'..rr (Schaiae 1.37). Th© y3i; 

i@ts st©ai@ th»m th9 oxosulf^iun ylidt (207) 


la th«ir sii»siKpiat iniaistigatioas Car*y aad 
Ctiayko¥»ky cmild s^ivm that iwlfoniwi ylid#* do not only 
uiteioriio mthfX trtfisfw r»<ictis»i «mi rntbrnfl §3Poi|3 to 
for® «poxici«s but al*o aefei oa to tli« C » C feond ha¥ia© 
uaaatyratMi ia cctiiJ|i%atiofi to imm cyelc^ropanto* 

TliuSf Mthyl»n«d4iMrttoyl*olfiir«ri* b*i oamed tli* 

distiaetiim of iaoiiig a ^ood i^oxidaticm roa^ont to fmm 
Ojclraaos (213 )» oxosuHoftitiMMithylido adds to tht aetivatod 
0*0 group to for® oycloprofMiaos (214) (Schoao 2,88)?®^^^ 
It liat nm b««a ostabliidiiMt boyoiid any dmdit tliat 
sylfuroms are tbo best ntthylttno transfer roagant*. In tlio 
roeont y@ar« tho invostigatiofit in th« fiold of orploring 
tba syntiiatio potofitialitios bavo •sgjandad trontndoutly as 
svidtncud by sswral rsvisar articlss*^®^^ 


Amrig th@ laigs varisty of classss of sulfuxonss 
th» elora icportant onas art sulfioniw y lidos (215 
QKQ^ulimivm yXidss C216)|> sulfcmyl ylidss C2i7)|isulfinyl 
ylidos (218) and ininosulfuranes (219). 


dlsetrostatic stabilisation and delocalisation 
m' charge on the carbon atosi adtli d orbitals of ths 
are the turn factors vihicli control the stability of pv- 
sulfuranes* The estent of electrostatic stabilizatiofi is 


9 







(CH3)2S— CH2 
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It i» «asy to approciat® liiy « la tig® fitjistjor 
of 7^-ftyifyraoos ha¥« bmn isolatad ami charactoristd as 
fttatl® spsciM* 


It aay b® not i cod that th# maxittym overlap of 2p 
orbital of carbwi (221*) with 3cJ carhital of sylfur is 
poaslbl® only t»db®n th* aoltcul* tends to b® cqplanarC22ils) 
III* roBultant^pTV - dTV orfeital ©v*rlap can b» 
by th® stryctur® (222). 


SSCA dst* ha* showi that th* stibllity of 
thas* ylid®s is also aff«ct«d by th* pres®nc« of soa* 



th« aal»cyle in turfii dl®ps«ids im tti# natur® of 

sutostitutfits E inalkylidtn® position as wsll as 

on the grotp R on th® sulfur a to®. One may, there for®, 
concliid® that as the nocleaphilic character of the 
sulfyranes decreases and its stability increases if the 
lone pair of ®l«ctr«is m theo<, -• €«rli<»i ato® of tlie 

ylide (220i) is delocalised into E^ and th® electron 

1 2 

withdrawing ®royps R ^nd R tend to stabiliz® th® noyatiir® 
chi*r3@ and hence xeduc® th® reactivity of th# ylicJe, But 
vlieii there are no such Intersctians, an «xtf;y::>oly unstable 
ind reactive ylid® it the result, 

1,4,2 Cl£fH’bR'\TICN OF SULFGNllU YUDgS I 

(rt) Yiides fro® sulfosAiMi ealts t 


like other ylMesi, the siost common and ':«ii 
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far tf» 9«fieratl.cm ©f ylid»s 

iwoivas th» rt^ctiofi of tho mlimlm mlt with a 
^icfj is swf iiciontly stytwm f'® puil ®tit a proton froa 
th® o<^ • Quxhm atoa* 

In tiioorf, all aylfofiiu» salts (223) with atlsast 
«i®oL- hydro®»fi can bs cimvsrtsd into «fi ylid® (224)C«jchtBs® 
Ifi praetic®, howswr, th® salt ®«thod is appllcabl® 
mly in thro® structural iitiiati<ms. 

CD All th« thr»® groins atta«*i«cl to th® sulfyr ito« 

ar® idsntical* 

(ID Cli® or ts(» of th® substituMNOts bav® no o{ -o^i^lrogwi 
atosHi* But til® grot^is (if ®or« th«» on® i,®, two) 
bavif^ c<. • h5«irog®n atoawi «ust b® 

Ciii) Thor® is appr®(el®bl® diff®r«nc» in acidity ©f th® 
irarimig availabl® hj^rogsn atoas and a bass 

©f appropriit® strength is availafoisi^^*^^^ 

in th® dbw® context* th® dsprotonation oi to® aor® 
«cl£iico(^- hyiiTQ%m ato® is alaost invariably pr®f«rr®d# If 
tn« sylfoniua salt (2») has thr®« typ®s ofc<.» hydrogen 
atoT!® of ©o^arabi® acidity* a i^xtur® of sulfwiwn ylid»s 
(226), (22?) and (228) is fo,ri^d (Seheii® I*90). 


A large nuabtr of basos hav® btan used to genera t® 



amii 


sulfoiiyE ylid«s, Th« strength of th® bas® ts be ysad dopefsds 

cm th@ acidity of the cox-rei^poiidifig sulfcmiun salt* Thyst 
for trie Iky Isuifcmitia selts reqplr® qyit© strofi© 

bmm such as ttsthyliithiuai?^ potesslwi 
in diiadtnylsui^Kide etc« Oeneretiofi of stebilixed y lidos 
roHuir^<mly week l»e$«s such as triolliylecdnot *dy@ye 
or e«4yoous sodiyo hydroxide. Seses sych es 
diffiothylsuipxide or tetreiiydralyxein can he osod to ^eriorat® 
iicm«-stehtliri^ solfcmiy^ yiideo. Protie solvents or iratffir 
ere not soitehle at they react tdth fioi!H»ttabili£ed 
sylfMiiia ylides. 

(i) Ylides fri» henzyne end proanic tulfides s 

This method is of little practical ii^orience es 
the presence of phenyl ring in the resylting ylide makes 
ihea less reactive due to delocelixetion of positive charge 
over the phenyl ring. The reecticm between dialkylsolfid® 
(229) end benryn® (2^) generates the ylld® (231) in which 
3 eton carries one phenyl ring (SehesMB I*9i). 

(Cj YUdes froa. ^Utyletion or acyletjoii t 

A niMiNer of co8|3lex ylides can be prepared by 
elkyieti«m^® and ecylatiim*^^ This method involves to# 
interaction of si^le ylides with alkylating or ecylatlng 
«9tnts to form more substituted and stabilized ylides 



S ~CH2— C H2 — CH3 


C(R2C0)2 



amS ssilfoxid* s 


(J_ 


A dir«ct rout# for th« synthtsit of highly st-ibili— 
zed ylid® (234) through salt foim^tioo consists 

of concJtnsdtion of ^ctiv® iatthyl«fi@ grm^s (233) 
sulfoxides or alkoxysulfoniu® salts (232)^^'^*'^^Cr>cheiii«i 2.93 ) 


SSfiC# til® r«actiOfi is favoured in presence of 
dehydrating agents^ generally acetic anhydride, phosphorus 
pentoxide ox phenylisocyafiate axe usai for th© purpose* 


The Miduiel addition t© a vinyl — sylfoBi’asa 



//-to// 


{2Zii di£» 9 »n»rat«s suUonlua yUdas (235)' 

■ i. ' .. ; 




Cil) Ylidts from al 0 Ctr 0 Cfaeis|.cal reduction of 
eylfemiim salts t 


Xu ths mlf •xsiiif»is oi this typsy tli# syothssls 
iiii¥al¥ss ths rsdyction ot iirimttliylsylfsniu» salt {24U) in 
solwtiati to 9 i¥S ths ylids (241) (Scii®«i» 1*97)* 


(H) Ylidss frott othsr iisthodls t 


Phss» transfsr catalysis yislds diathylsylfo* 

fiiwii»thyliclo in good aaomts. Diph^iylmilfwioniiiwwyclo- 

prc^ylid® is pi^arsd in higli yields fey the ligand 

oscchan^®' reaction festn^n triphsnyltulfanlun cation and 

24B 249 

cyclopropyllithiws. Hilpanss and Thorsnss are \ 
pr^arsd by ths rsactiem of sldshydss and kstonss with 
3 • lithioosthyl •• o - {») asthyl - dithio carbofwts. 


1.4.3* li&4wlia^ Or 3^11*041144 VUDbS 


liatis' st si first rsportsd that phsnacylidsn®-* 
twlf oniw yllds reacts wift h HSr to f iwnii dliMthylphenacyl** 
suifoniuii hronide* 1®% et al repeated the 

reaction and reported that alnost all the carbwiyl stabilized 
suifoniiMt ylides (2^^) react sdth HBr (243) to for® a 


, , .... * -j- . 




//4i// 




ct>nju‘ 3 ‘i»te *eid (244) of th« p^rmt ylido (242) I #93), 

7’hws* tha ylidos «i*® eorijug^to t>as»» of di8i»thylphen«^cy» 
sultoniun broiaido# 


V»iy litilo work ii«» btaad earriod <wt to inwatigat^ 

*7 %'2 

th« tti«rsioi|'si» of mlioniim y lid os# J^osoo at al hav« 

dsmanstratod that th« fiofi-stabilixsdl tolfondyi) ylid®, 

diphsfiylsolfoTiiya - btfisylido (245)* -dim sobjocteJ to 

thtrnolysis* bxsaks up into cirbtiiss (246) and phsnylsulfido 

(247) (SclioM 1*99)# Cm ths other hand# stabilized yli'Jtt 

pb«riacyiid«ntdi»®thylsuMu.rans (243), wpon thsrasolysist 

2SO«»25l 

9 ivt» diffortnt prodycts# The carben® generated by 

therwl dissociation diiasrists to form dib«nz©yl«thylene 
which is attacked by another aoie of the starting ylld«(248) 
to Ions i02t3 - tribsnzoylcycloprapans (249)Csch®m# I.IOD)* 


Hot laych work his been don® on the photaj.yiiJo of 
$t.lfaniwis ylides, Trost^^ br^AQht .about th# photodier4co3 
diicoffposition of diphenylsulfoniumaH-ylJd® (250) to yield 
cyclopropan® in 25^ yisld CSch«i» I*iOl)# Ut®r on, Cor«y ^ 
in m Arnt •* Eistsrt typs of process, irradiated ^ • 
kstooxosylfoniuB ylide (283) prepared by tne acylation of 
the wteyUd# (252) to afford esters C2M)CSch®«» I*iC2)# 







Sch(2mc1.95 


+ NaOCH 


Hc-COCH=CH--COCcH 
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C^) ‘.^th o<. * i3roaiol£®togi»» i 

Tia« of Ipliiwiaeylidiiiio - dlwothyl* 

8ylfwrtfn-« (255) with its GOriiii§iitt ««id (256) or phon^i^yl 
brwi4« (257) yioMs tribonroyleyels^rc^oo C»3). 

Alkyliitiori « olirtiwtiofi - addition soqwonc® soaras to 
dottfiiifi® tli« iao< 5 liaiil»» of th« xoictiofi (Schoaso l«iG3)» 

(S) Alkylation i 

Dis^otitutod ylidost udiioh aro othonrifto 
difficult to aynth»»4«i, can b« oasily |>r«|^r®d bf th« 
alkylation roactiw*. Thus th» alkylatlon^^® of phonacyll- 
dinodiiiothylsulluran© (269) with b«ii«yl hro»id® (260) 
yields p(- wthylthio - y2 • phony :4>rc^ic^h«fi*m# (261 ) 

■ (Sche®® 1*104)» 

(F) Acylatiwi t 

It has baan observed that ncm stahilirod suif«iiu® 
fliies refuse to uiwer^o acylation# «2i tt*® ather hanOf 
stabilized sulfoniu® ylidss have been reported to unaeiio 
acylation -tflth e cwpl® of wcylstifig agents* • Howwtr, 
the course of acylation reaction is deternined by the 
nature of the acylatins agent* 

Thus* i^eoacylidlnediBethylsulfurAne ( 262 ) reacts 
mith benthic enhydrid® to undergo C - acylation to far® a 


.... . . .v ... 



iitiiiA n ilh 
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mm ylidii (263)* Byt th» saw* flidm (2^), i^an ra^cx^d 
?/4th ctiiiarici® ^undargos* O • acylatiofi to fom 

banzcMt® (264) (Schsn# IvlCA)* 


foiwatiofi of 2 ^ sybstitutfd Indal®® {210) lay th® inter^sctioii 
@f stabiliied ylid®, phanacylidinadiiM^tliyl — sylfor»fi®C263) ■ 
®r»d di»wb»titut®di #fiil®ii»s (269) In pr®s»r>c« of 
(Schws® I*i07)* 


Til® MdCtion of c3iii#thylsylf«HiiiMi-i»®thylid® (272). 

with 0 • »rcaptoic®t<^»s (271) to forai substitut®d bwtothio- 

2S7 

ph«nt» (273) h«is b«®n ir4V@stlgat«d by Bra^o ®t al C?.ch«»» 
1*103)* 


4l) .Ata fsitribiaifiot t 


Pyr«*©i® d«ri¥4tiv»» ar® 6bt«ifi®d »m®n carbonyl 
stibilii®d salfoniu® yildts ifteract with niriia-isAiias. ihys 
tLs ««»ciiOin of &tabiii*«4 swlluran® (275) idth W 
Chijrobenzy - liotne) - N • pbanylbyclrazint (2%) yields 



Schcme1.102 


RCOCl 


(CH3)2S-CH-C0R [rCOCH^ 


COPh 


258 

COPh 

PhOC-f^^^^^COPh 


^S-CH-C-Ph +C5H5COCH2Br 


CH2CQH5 

Sch cm g1 .105 


(PhCO) 


CfiHc-C=CH— SM<2 

O D I, 

OCOPh 



Schemel .108 


11 

^SH 

71 


(CH3)2S-CH2 


OH 

^y^y-c-R’ 

LJl • c^H 

Schemd .109 


C~R © 

;'CH2-5(CH3)2 


-DMS 

H® 


)2 Sz:CH-C-/™^^R 


■C=N--NH-^ ^ 
C! 


0 

HC — C 


CHoCOOH 


C=0 

H 3 CCOO-CH 


rv-c=N^'^~C 
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(277) via the intermediacy of a cyclic prairtst 

\4c7t>j( \ 3Crtfe;'ije 

CJ) f'4th Multiple bof»al» i 

ii) C » 0 (loiibJLe tiond t The Most iNili known 

of eylfonima ylidesy aiiicli hat 

QAintd contideratoie importance in synthetic oryanic Cfi««lstry* 

is the epoidciatim reaetim nMch involves the cimiefis«tion 

of sulloniy® ylidt* (2?3) with carhcviyl c«^oynd» (279) to 

forta oxirane* as the exclusive products* In the r@'iction, 

a betaine typ© of ewspownd (280) is formed »s the interswM- 

diate product* It (200) it fmtmd by the nucleophilic attacls 

of the ylidic carbanioei m the carbtmyl carbon atom and 

involves the displacwient by oxyani<m on the carbixi carryins 
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the onium qrmp* It ®ee«s that in the case of sulftJHniu* 
betaine (280)^ the potential S • O bsxid foimation does not 
provide sufficient driving force to dictate, the course of 
reuction (Scheise I.*ilO)» 

Ih® conjuyatiim anti stabiiixatiwi ^ffardc-d ay 
substituents (h) present on the ylidic cmrbm «» vjell 
as m th 0 curbtmyl group and H®) to the incipient 
double bofwi in the tmn^sition state appears to be the 
rate controlling factor. In the absence of such stabili- 
sation* oxiraine foriswtitm «ay easily be the normal prodiKst 
of reaction as observed in the ease of nethylides. 



iimii 


«• st«oiiii®ci ylid## t. g, . 

I ( 282 ) rmcU with carfeanyi 

rp©ywJs (laa) such «• bMixaJdshytit, cycl0li«x»fiofi» »rd 
hmzopumm® to torn «poxlii«t io fair to good yltld® 
ihcmm Fraxofj tt txtondod th* study of 

trs® rtdction to cK , ^ --uiisituratod kotcwios. Th«y hay® 
©stdbJishocI that withyl tr®n»f#r roacticm takos placo 
at th» C a» C lior^ and not at C « 0 boivls as cjtoviaus fro® 
th® foraation of apoxidts and non • Isolahility of 
eye X(^rc^an®s« 

Litor, Jenson ®t al ' •' ' »tydi®d th« reaction 

of substitytftd btntyidine- phenylsulfuran®® (2®) with 
carbonyl CMpound* (236) load to th® fcrsiation of 

•poxidas exclusively (lichera® Th#s® ifiv®®tig**tlons 

r®v®-l9d thut in 7T-sulfuran«s, unliks arsoniuii ylidet^®^ 
th® etjurse of reaction with carbonyl ccwpcxindfi is not 
aff»cted by th# natur® of th# group present on the henry lie 

po®itit» of th® ylidic caitoanion. Consequently, these 
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f lid OS are wployed for the synthesis of nitr©- • 
S/Ubfitituted stilfeone oxides idiich can not be prepared fropi 
t!wir arsoniyiJi countorparts cei accoiwit of the fact -ttiet 
tha Mtxo group wakes the reaction to proceed in the 
diristion at olefin forinat.i.on. 


Unlike new • stafeSHxed sulfonim ylides. 



// 46 // 


(ii) ii 4 «i C « C dssyiii^ 1,0,^ I Taking a cu« fr« th« ability 

of th« sylf^im ylidos^®^ to 
act as vsrsatil® a®thyl®n« trafisfwr r«ag«nts as siio«m by th« 

fact that tb@y fora 9poxM@& on tlioir rtaction %iith the 
carbonyl grwjp, orgai^c diesdet* wsnt m to explore the 
reactivity of th#a® yHdes toward* the C » C bond* 


MiKw^ the first attempt* m% that of Corey et a 1^^5*199 
¥/hich involved the noeleciphilic additicxi of diaethyl ~ 
oxosulfoniuwaethylide (291) with chelcone {292} to fora 
ti^ns I « benxoly • 2 • phenylcyclopropane (293) (Schosw 1.114). 
liidi cyclqprcpanatiofi reaction* of sylfoniwt salt* (294) to 



Schemel !11 fl 


Schemel .111 


CH2-h(CH3)2S 


Schcmgl .112 


(C6H5)2S 


Schemel ,113 


PhCHO 


CCH3)2S -H 


Schemel .114 
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and not tii® caxbtmyi grouis {Sehawi I •116)* Thus* 
cyslopr 0 psfi<*tirf stsfoids^^*^ iiKi nycl#osidit9^^^ could b® 

syntlitsis^* 



// 4 ^/ 



On tht oth«r banct* ttn&llixtNi tulfMiun flicias 
follow d dif far tilt ewr&a of roactioR with sdiiff*s has®*, 
Tm^ r«act«d stablliioel y lidos (306) wltli SAiff ' 

basos to yiold s^Rocionimtlis (X^) and not asiridinos 


(iv) <dth C a S dodbls bond t Cor«y ecwarksrs roaetsd 

•s^ylsno^ diiaethylsulfwrans 
( 309 ) with bmt& thS,^phmm 9 ( 310 ) to fo» thiooKlrsn* 
( 311 ) in ^ich th» »thylwi* transfor is offoetod st C « S 


so If onion ylidos to for® C a H 
hmvim Johnson^^^ has shown that it was fairly m additicm - 
•llmlnation - s»thylw« transfor rsaction of sulfonlu® ylidoi 
to produce oxiaos* Thus* fluor«nylid*iiodia»^ylsulfijran*(3l2i 
«nd nitr©»ob®n*®n» undori® an #*oth«r®ic rapid roaction t© 
foriB tho nitron®, M • phwpiylfluorononokstoxim® (314) (achasi® 
1 A 21 )» 


C * N bond systsros by synthisising 1 «• « 2 abicycl«Autaii®» 
C3C5) by th@ direct cemdwnsation of th» ylid® with 
azlridJnes CX4) (Sch«a® I •113), 


(K) Meta lat ion i 

2 'Oi 

Only prsISsiifiary studios hav® b®«ii »ad« cm th® 





SuMmium ylidts ar« r«p{srt«d to undorgo varimi* 
typt« of r@«rrafi 9 » - aofitt* Tl^s# Tteo®tQ« «t al tiaw 
roportsd that bofixylaothylphonacyl „ lylfonio® broudd® (321) 
ufidargoes stown*® r«ajM*afi 9 «®ant to for® the prodoct (323) 
in which phenacylidefie - benzylaethylsulfui^o (322) ia 
toraso as an interiB^i*jt4i product (sche®e l#i24i« Houaer 
ana coworkers^'^^ have abown that henry ldi®ithylsulfoniuffl 
ion (324) in prosence of a*ide ion undergoes Somnetei 
rearrangei&arit to fora 0 • swrthylhwiiyiaethyl »ulfide(325} 


//W/ 


rmctlm of auH^oniua yUdes with aatel ions, it has been 
siiorfn that these yiidea (315) ere co«ordinatively unsatii- 
ratad and mrm «e fairly 90 CKt ligands for transition ri^tal 
ions (316) to for® suffidantly stable g»tal cospl#x»s(317} 
(dmoae l«i22)« 


CL) < 


I* * 


295 0 


Schemcl .116 


CgHg-COCH^CHCOCgH 
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:CH3)2S CHCOOC2H5 -|_ 



^ 6^6 


29 9 


Scheme 1 11 7 


COOCgHc 


(CH3)2S-CH2 -f C5H5-CHrzNC5H5 — 

301 302 

Schemel IIS 

© © PS: ^ / R 

(CH3)2S-CH2 + 

301 ■ 304 

Schemel 119 

© © 

XH^) S — CH-C— R -{- ArCH=NAr^ 


30 6 


307 


Schemel 12 0 


CgHs-CH— N-Cgh 
CH2 

■+ 303 

(CH3)25 


Ar'— NH 0 

I II 

Ar- C=CH-C-R 
308 


e .© 




H 5 C 6 


:c=s 


^ 5^6 


CH 2 -1- (CH-.). 
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thm%9 Tmnt»tiq«mmt rtactitms hav» shcmn great 
potential in the syntiieeis ©f natural products and oth«r 
cl3»st» of coapounds?'*®"^^ 
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4 - BEaU'H m - GYLOimOlllA* ■;;, 


imi’HP'^IYI^HCBPHCHIUK , - AN.D DIMETWISUIPOKIIJW YUDES 


- u^satuhhi -:j Koia^Fs • s^mmis up 


2,i* ^iiiSm\CT I 



4 • BroM^yridiiiiuii 4« lir@iic^toii«icyixri* 

ptii®nylphosph«Miiwa teowid# uml 4 • featmophsnacyMiwthyl- 
miifoniun temmid# bmm pxi^rted hy th» of 

4 w bjroai€)|Bi«ii<ieyl bfoald® witli pyridifi®* tilpti«fiyl|}tia^plnifi« 
and diwittiyXsiiifid® r®sp®etiv®ly in bmnztn® at mflwii 

to qiW9 fair to Qood yteJUIs* Th»so ylidoft roact 
■^rattly vA^ iwno- and disubstitiitod b«n*ylidln«ac«to» 
pb«non® in prosoneo of aaaoniusi aoHeot® in glacial acotic 
acid or wthanoi to lorn asyaettrical pyridinos baififig 
dtff®r@nt ®%A»#iito«nts at 2^4 6 po»iti<»» in «acb c«»« 

in warying yiold® C4O«-t0^)* thoso ylidaa mrm coupled 

with sybstitut^ bonrylidin® - 4 - i»yo»oac«tooh*fton«, 2,6 
(4 - bromoplitnacyl) • 4 substitutad phtnylpyridints !•». 
ay metrical pyridino* baoing idtntical sybatityont® mrm 
lom?d in good yi#Ms i50W^)m Attoi^st# to lyfitbosi®® 
fyliy sywaetrical pyridii^s baling idontical »wbstitu«nts 
at 2,4 and 6 position® ii«rolir®d tli® condensation of 
4 » broaobtzilidin® ylid®* i*ith 4 - torofflobtnii lid 1110 
4 “ ijr<MoaiGetcphoni^« in amaoniuia acotat®* 

Th® reactivity waa found to b® naxiM® in tb® 





itrtii 

... .'.Os a ylid^Js anJ t'2<s Vo-'-i-^x in c . ■ 

piiaspiioniuiB yAicl«a as arviUiant Irtm th» yisMs ol pyri'iifi® 
in th® rtspsctiw easts* Tbt struct«r«s ©f fweducts ".#§rt 
«lwBldat@d ©n tht iNtsis ©f slimiisttlt IE «»dl WtH tp«ctra» 

2*2. lOTEOQIdlQI t 

cut ©f tht strUast Mttmds imrolvir^ »t* Tin^ 
el©syf® Issdina t© tli# syntlittis ©f salistitytttd pyridliits 
wis r®p©rt®d fciy Tschitsctiibabifti Tli* i»tbod ift¥aiv#s th# 
ceeidtnsatios of aldthydt and ®©thylk®to©« ia prtstftc© of 
iiqitiid ©mofiis (SCbtiMi Xl.i). But tt%is rout# ms not 
¥*jrsiitilt btcsust it y®«njtr#s iiarsh rsictiw coaditioiis 
Slid fan® poor yields of pyridiott. Sidassqpjtnt to this 
rtpofi* F r»f^ ®t n»clt ar» iaprwti^t ualoa ewMiils 

and catalytic mamt% ol asMonium acttatt* 

iattr Kyotokt ®t dtvtloptd s 
for th* synthtsis oi pyridiaes. This «ithod imolvm 
ih® int»r*ctioa of pyridioiisi salts or ylicits aith o( - 
isis«t«*attd kttooosiSch©®® lia)* eours* of th® rsactloa 
ia¥oi¥»« tli® sa^ pswton® *• 1»5 -* diooyl iotoraidtat® 
analogous to th® diket^ai® ifitermicliat® forswl in th® ®arli»r 
rathods. Th® iiit#«»di®t« mdmtqom &x* riog closure with 
ftssaoftSuH ocotat® la glacial ®C4^ic acid to .jiv® 2#4*6 «• 
triory3|>yildia«s. Th® tup«riority of Krohak® • Gothoci 
ovor that of Tschitschibabift lios io th® r#c|uir®tnarit^ailil 



Scheme 11*1 


R CH=CHC0C6H5 + H2 


CH3COC6H5 


Autoclave 


Scheme 11-2 


imu 








ccin*liti€«s and b«tt»r yi«ldl9 of 
®ftrlior mtm i«»tri«t«<l to tho propwatlo^ of 

sy'ceetrical pyridio®* h«^fi9 idontiP#! •»jte*titw«fit* at S 
At^ § position® of th® pyrldifio ili^« %• Krobnt®** mmmmi 
allows th« synthisl® of both syaiwstarical and asytwotrtcal 
pyridifsas* Tho lattor h®®® dlffoyont subitituonti at 2*4 

aiKi 6 positiCNTi® of ttM pyridino inicliHytt* 

6 

In tho rocont yaarst analogoo® phosphoniua * 
^wlfonium^ aiKJ arsoniu*® tali* bavo al»@ baan y®^ in tht 
syntha®!® of 2i4#b - triaryipfridln#*. Th# raactiori in oach 
easo involva® coyplin® of triphanylphotphoniwi, swlfoniw® 
aodl arsoniiiw silt® witho(^ ** aniatyratad katooos In 
prosanc# of %mmim •eototo in *o«tie #®id. 

In th# pr®*«nt chaptar* t^wi tynthasl® of 8«»« 


condonsatlon ®f 4 - laroiBoph«n*eyip 5 fridlidw»* 4 • br«i 0 phi»- 
ey ltriph«ylph©»f^oiiiyn and 4 • bro«3pli#nacyldii»thylsylfofiiy» 
brc4ttdi( with a mldt rang# of banzylacotophanona* haf baan 
r»ort^. Tha Iwaitigatioa® laidartaiton with a to 
co^iir# and tost th* ds^in of oynthatic potontlalilia® of 

th®aa ylidts* , 


2*3* si'sSytTSjWD^aSSiaN I 


braaid® in 


otic 4 i of pyridifi® with 4 «■ braiophafs^cy. 
m m IHF at mflo* tonparatysn t-w® 


// 79 // 






4 - ferorti-aphtn^cylpyridiiiiuB bro»id« (la), Th« 
of s*lt (ia) with aquaCKift ^ ««*brqtfiophenacylidine 

^ridtniym yHh# C2a) whieh vat isolabl® Imt not stor*bl» 
d«« to awisitivity toasiitl® atawwipliaric Ti»#r»for®, 

ihfj rmctiQn ©arrlad out by Q®o®ratifi 9 th® ylid# C2a) 
in *lty froffl lit corr«»pCNfidifiQ preojrsor salt Cl«)* 
stryctur* 9 i salt (ia) laas astablishacl by c«*®pari®« of its 
mlUm point witb that xnportsO in lit«patyi«# liie IH 
^actruai of tb* aalt ravoaiab a charactaristic *bsarntls» 
band at imo dua to C - O styatcbii^ vibrations 
tba carbonyl ^rwup# Tiia diagnostic absorption band at 
33C30 wis obtarvsd duts to C - H strstcbif^ fr««p«ncy 
of issthyisns @royp attachsd to tbs nltrogsn a ton* Tbs MM 
spsctpy® of tbs Silt (is) displaysd a piwk at X 6*WCsinQl#t) 
dot to the of wBtbylsne Qroup* flihsr aronatic protons wars 
sxhifoitsd in tbs ran®® of ^ 7 mW *** 8»^ fsailtiplst )* Th# 
rmctim of salt Cl*) « ylid# (2a) wltb swbstitiitsd 
Pansy lidinsa cat aphOfiwwiMSS (Sa*^) in farssiKics of awioniiin 
sestets and glacial acetic acid at r#fl«x t®»fs®ratuTO gave 

loteical 2 *•(4 • broappbsnyl)*^#® 8i (swbstitytsd phsnyi) 
pyridinss (Schsae 21 # 3 ) (Roots a)* 

m slMtlar linsst syaraetiical pyridlnes 2,6»*ii 
(4 - l3rc«apli®nyl)-4- sobstitotsdaryl pyridine (Sn-k ) 

p/«pjred by th« rsaction of tbs salt (la) ^th bsmylidiw 
#- iZh»3k) in a «ixtwrs of dm&oniim aettats 



NH40AC/ 





•• II*#) 


Att«fiti<m m% tli«ti dirtctttd tasiirds th® pyridiiis 
:.51) li*¥ifS 9 id«fitical groins at 2,4 and 6 poaitions of th® 
,,yridiM melius* This n^s aehiwtd by htttiim th® salt (la) 
4 «• tooiaobtiisilidin® « 4 • broMaeati^tfiwi® (31) in 
presane® of aettie aeid (Sehoa® 11*5)* 


Th® rsaetion of triphsnylpbospliini isdtii 4 • 

:C/1 broaid® in b®nt«n® or THF at r»flw* tai^jratuy® 


phony If^ospaoNfiiuii ylidt f2 aj imich could oo isoi-aeoa ous 
eould not bo »t«r^ duo to Its sonsitivity tcwards tho 
ataosphoric es^©w»nt®* Thorofofo, tho react ion i«as carxiod 
mt by 9 ®fter«tin§ tho yUde in situ (2 ’a) frm its, 
coiTospcuiding precursor salt (i*a)» Tho structuio of ths 
salt Cl*a) was ostablishod by the coaparison of its aolting 
point 4 «ith that r^ortod in litoraturo* Tho IR spoctru® of 
tho phQBphmim saltCi’a) woatid a characteristic 
ai 3 Sorptis» ba#^ at 16d& *• ® CoT"'^ duo to C •• 0 strotchifiQ 
vibrations f «r tho carbonyl ^roup* Tho diasnostic absorption 
at 321© Qi*’^ spas c^sorvod duo to tho C •* H strotcliifiQ 
rf the ttothvltfio oroup atuchod to th® phosphorus 






in th« rang* 6 ?,36 * S.ao (iwltipl®!}* 

■..;•■•> r®aetion of tho a® it (i*) witli »ui»atltiit«d 
boftayJldi.:.^-; «»t«^h«noii«t (3»->9} in proaimcw ©f 
dsatat# and glacial ac«tic «eid a«pii«trie 2 - (4 - 
teMophonyl) - 4,6 • di Ctidiititiit«i fihonyl) pyrMinm 
C5d-^) CSAoiat 11*6} (Houit i). 


Qyit® alailarly, sywtrical pyridin®® 2,6 - di 
(4 - i#i‘Oiii^h«!iyl} • 4 • si4»stitiit«d aryl pyridino® i5h»k} 
mm prepared by tb® r«ietiofi of th« 8alt(i*a)wlth 
b«n*llidifi# «» 4 •» f lii€^oaettc^b«noii® with a wdxtwtt 

of Ammniw ac«tat« and ac»t4e aeid (Sdii*ft« 1 1.7). 


Th® syiitb#«4s of pyridin® (51) hairii^ idontical 
0rmip» at 2,4 and 6 positions of th® pyridin® nuclmis wis 
«ehi®¥®d by boating th® salt (i'a) vdtb 4«branob»nzylidin® • 

4 • brcmoae®tophi^c®i® (31) in tb® prostne® of aomimiuis ac®tat« 
in acid (Scb^ 11.8). 


Finally, th® roaction of diattihylsulfid® with 
4 • broaophoiweyl broiiidt in bmxm9 or THF at r«flyx 
iflH^tratur® ga¥® 4 • bfons^hwiacyldifflttbflwolfowiu® brossid® 
Th« tr®at»®nt of th® salt (l*a) wltb a^sous K^CO^j 
or Nam ga®« 4 • br«MC3|>h<macylsylfoniwn ylid® (2*®) 
emM ba i«olat®d. But it could not b® st<nr«d du« t© its 
s«nsltivity toi^ards atao®ph®ric coiip®fl#nts. Th® rtaciion 
mss, th*y®f«®, carritd out in situ by g^iMirating th* ylid® 



Scheme II -6 


K2CO3 


NH4OAC 


Route & 


NH4OAC/ 




//«// 


frm its mrm&pemdir^ pmumor *alt Ci*«) whos» strwctyr* 
was midtfmmi by tlwi ei»y>dii»@fi of its otlting point with 
that r^orttd In Htoirotwaro, Tl» ..XH of ttis sylfonS,wr;i 

salt Ci”^) reiroAlsd s eharoetorlstie ohsoipticm <t 
1615 CiT^ dy« to C » 0 strot^ing vibstMiim* of tho cixtoni'l 
§royp* Tht diignomtie olisaa!|»tio«i bsmi «t ^0 m$ 
ic^mrvml dm to C * H st^otciiiifisi froqiMiney of tiio 

gfroup diroetlf attaelisd to tht iulfCMiiiiM ^roi^* 

Tlio NMR Bpmtnm of tho salt (l*a3 s^wid a poak at(r4*4S 
(•ifi@l«t) do* to protons# Oth«r arimitic protwis 

Mrs # 3 diil»it«i in rangsi' 1#S5 » 7»B6 CiKiltiplot)# 

This rsaction of tht salt (i"a) idih swbstitutsd 
lN»fi 2 yiidiiwacst{^hMi{mss (3a«Q) in prssMcs of awonitm 
acstats and acstie add at rtfltm tsapsrattfrs r^oltsd in 
th« fomatisii of asyanstrical 2 - (4 • hronophsnyl) --4#6 - 
di Csyfestitytsci phsnyl) pyrldlf»s CSa-n) Csehsos 11.9) . 

(Royt® C)« 

SidlarXy, syw® tries 1 pyridinos 2.6 • di ( 4 • 
toroaoptisnyl) #• 4 •» siAstitiitftd arylpyridinss C5h^} w^f® 
proparsd hy rsaction of th# salt (l**h) with fesnsylidin# 

«# 4 • f liiaro<i€®t^hsii@n«t (SMt) in » nixtur® of siaismiy* 
aettsts find aesti© acid (Sidisi« 11#10}# 

m® synthesis of folly sywtrical pyridine (51) 
httiflng Idsntieil groins at 2,4 and 6 pmitimm of the 





Scheme II »9 





pyritlifi® Micltys was brmiiht aboufc fey h*«tin9 tm «alt {i®«) 

•«ith 4 - te«*#ii*yllciiii* • 4 ^ C313 in 

prmmm of Atmonium «ft4 «e*tie ««id CS€fe»«i Iiai). 

If» «ill tkm th« rmetim *ppmrt to prmtmd 

by tho ^tUck of tlio yUdu (2a, 2*a or 2*a) on tii» y3-c*irfec»ft 
of th@ cK » -imwtiiratod kotonc (3} to fa» (panton# - - 

dicKiyl) py7idiiiiyi|/pfeos|i^iMdiii/syHiM^ intorMdiatts (4^-1/ 
4*o**l/4*««*l3 atiAcfe# in tura, taidazio «»i ring closiir® in 
pr«s«nc« of a«»oiiii« •©•tit# to fora 2,4,6 • tilarylpyridines. 

Thm now fercwopyridiiios (So*!) oynthosiswl fey using 
eycloim^ndun ylidos (Houto A), i^ooi^ofiiiiw yUdoo (lioutto i} 
md sulfoniya yliclos (Rooto C) ora listod in tofela IX.i* 

All tlio pyridiMs gava s^tiafoetory aloatnial 
analysis, Tha spactral dats confiiwad tha prqposad structwras 
of th® pyridinas, Tha IR spaetra »hmmd eharactaristie 
abocsrptioii bafiis in ti^ jrogioai 3150 •• 2K300 Cb niiich sBixa 
atsignod to C • H stratehing »od# of th# pyridina ring. Two 
bafwJt In th® ragissii of 1000 Qa*^ and 1500 CaT^ war# dwa U 
intarastions featwaan C » H and C « N vibratioiit of tha »• 

Th® NME spactra of tha pyridinaa ihowad two py.; i- , > ; 
pxi§tcwi» in tha ran^t S 6.^ •* 6*65 and aroBatic pr©t«*rit in 
tlia ragloi S 5m4D ^ 8*35 (TafeXaa 31*2 and IX*3)* 

Un th# basis of tha invaatigatiofis carried out. iti 

in th# prasant swsrit, sob# anpirical ganarallt«iirrt:3 





iimii 


s'if! Md# as t© thM €<M|>sr«tive rm&tivity 

stability bf tbt eyeli^MiOiiiij% phospboniyia and tulfbniu8< 
ylidts* Tb9 yi«]Uls ©f th« eoxxsi^bndifig pyridinss My b© 
to chaxaGt»rlsft th« ord«r ©I nwetivity m 

'^cioi»af^uffi yli£i®» Tv-sylfuriUMS ^ ph9§^hmlum ylidts 


TIi* §r©at«r mctivity &S lii# eyclbiwoofili* ylidet 
than til® corr«spofidifi9 ph 9 i^li©iiii®a and tyllofiiysi analogy©® 
mf b® attritet«d to tti* foxatr's 9fihanc»d nyeltopbiilcitf 
<|y« to lasJt of dTr - PA ^ TT-sylforants 

iisd phoapliowiM® yl 4 d©»t 4 j\ - pA bondins immm foxm 

rosy ltin9 in l«*»«r ylidic ^aracisr and loosr nyclos^hili- 
city and haiica latstr yisMi of pyridintt# 


phi lie coi^ar^ to plaii^hsoiiii® ylidas Mtiic^ hav# thro# : 
ph«ftyl groyps and h#iic# ar# charactorisid by l#is«r 
nuclts^hiHcity, This »ay prs^ably b# attribwt#d to 
casparati¥»ly QWtm rosonanc# stabili ration caus«d by th# 
th»s phofiyl grcxipi and ©roatdr st#ric hindtranc# aff#x#d 
by thiw* 


2 * 4 « EXPaaWfiWTAi s 


2*4»i. aa^SRAt lEOiiiauss i 

mims and wntil stat#d fit}i#r«ds«» tha Roltirg 
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jtoirA.s rocofdledl iii <4»gr»*i c^ntigrad® ©ii a Gillen 
apparatus and art ime«irr«cttd» 2E ^ptetra wire 
recorded m Perkin Elaer iniv*mTd i^eetroplieioMter 
usinii KBr phast. Varian A-60 and A»iQO ^ectroNMters 
wa» used t@ record HME i|»ectra vdtii tetraaethylsilane 
(T^} m an intirnal standasd* Tke prodocts were separatad 
and purified b|' eoiimfi ebrimatogirapiiy using neutral altjo^na 
as the abforltent* Glass aieroseope elides costed vfitli 
silica gel Q were used for thin layer clwi»at<^raphyCTlC}, 
The spots .an the sUdee mrw devel^ed by placing the® 
in an iodine chaakier. 


2*4.2. STMfflNG miEMtAiS I 


All the reagents ware c^tained from ccwtterciel 
sources CB.M«rck* bIH SlsC»). SUrUng aaterlals were 
prepared accordiiiQ to procedures repcarted in literature. 


A solution of iOD m «ole of 4- ^rtm^nmmcyA 
brmddt awi 1® •! of pyridine,, triplienylphospliine or 
dijaethyliulfid® in iC3D ml of beaxwie or tetrahydrofuran 
fMS refluxed for 6-S hours. The excess of the solvent wa 

anH |>«tTOl»u« •th.r w* •**.! tp prteipltn. 
it. a*. l’» or i"«) "hlch »• «>•" ToerypMillspa Iron 



patral«» ®«4®r (Jt i 2 ) 


The asltifig iMJint* of tlioso «ir« coi%j^rt-i‘A€ 

Adth those reported in Uteraturt #s thmm ia®lowi- 


FeiKid 


UUWm 


^'•11 the suhstityittd bonzylidlfitaeetpplioncn®® 
ida-1) wor® pr®p*rml liy iht roacti^ of s«b®titut#d 
btnza Idehydot and mibstitiita»d acot^^benofitt in presonco 
of alcoholie sodiiM hydroxide m riport^ in litoratur® 


21* Genera 


To a stirred sixtwro of i^it (i«» A*« or I"*) 

(3e Kole) and awracwdi* acotate (Gg) in Qlaeiel acetic «cio 
i 2 £^ nVu <1 ®olyti«i of snbstltated b«ixyl*c«t«^tienone{3«-l) 
(3!3 re.'.) la) dissolved in 20 oi gleeial acetic acid «»s added 
dri;o-wis® by o dropping fiimiea at the reflux teoperatwr# S.n 
is! '3t'ji.mpli#r« of fiitrc^en# After cooplete additicm of th» 
the pixtyre was refluxed fi** 3-6 hoars and th?n 
^/?ft overnight at the roosi tei^wature* The rtxtwre ih&rs 


Umii 




ptjurs^i ifi ic« cold «»at«ar (50 ml) mnA stlxT»’l. 

A solia ««s •«» pr«apiUt«4, It was and wasted 

t'#dc* tA%h -mtm and Mthanol* ilit |3Krc»duct» on f^cxystalll'* 

idth a »iiitafei# %olwmt th« titlad erystailin® 

p^’x4dii'i&'sC5a*-l} in 4O-&0^ yi«ad «» sh&m in tabl* 4 ;,!. 



« n 


mm m Kit mm 

no o o 00 


i.;v: -.'dK 
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TABLE 11.2 


IH SPSCTHAL PRCPEHTIES OF 2m4,.^tm.AmVPWl DIKIIS 
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TABLE 12,3 


m 


I 


■ 





mh tMm Or 2 » 4 ,fe «» THXA«yil>ym01N2 S 

Lt t «•»««« % 


'h wm data CC3C1^5 



(S Cpps) 

liC.of 

pr^oiit 

Assi9®mt 

t ^ 

1 

1 

2 

* i 

4 

5a 

«,i8 • 8,40,11 

liH 

Pyfidyi ♦ PtiMyl 

5fe 

** 3*25 ftt 

15H 

Pyridyl * fhtnyl 

5c 

6,70 • 8.20,18 

45H 

Pyridyl * Phtnyl 

Sd 

2,35, i 

m 



6,W - 7,70 ,a 

im 

PyridyX -i- Phenyl 

5t 

3,78, s 

m 

:P 

B 

1 


6,55 - 3,40,® 

45H 

Pyridyl ♦ Phenyl 

5f 

5«95, s 

2ii 

O^CH^- 

iW' W 


6,40 • 8.00,® 

14H 

Pyridyl ♦ Phenyl 

S§ 

3.70 3*Wf» 

dCJ « 5 H*,) 

Si 

dl « oew^ 


6,63 •• 

A4H 

fyridyl ♦ Phenyl 

5li 

6*53 * 8, 15,® 

I5H 

Pyridyl k Phenyl 

54 

2.40, s 

3H 

-CHg 


6,60 • 7,90,® 

44H 

Pyridyl * Phtnyl 


3. S3, t 


•QOIg 


6,^ • 8,00, « 

44H 

pyridyl ♦ Phenyl 

5k 

6,» - 8.2S,« 

i4M 

Pyridyl #• Phtnyl 

51 

s ^ ftif^isit. 

6,30 - a.22,« 

d » dmtoiet, m 

■ 44H fyrtdyl T>hmrl 
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rtsAC3ia«3jj_Na^sT«BUs car>,(HiMa«ra, PHOspHa.iuj .w 

SUiFaaUIA YL2DSS /aiH cA . fl • UNSnTUA^TSO a.rB'ONYi 
J-:KaS s SVI^TrteSes ^ sc^ g N£^ i, 3 «» SIAEYL -» 5 - 

NlTBCNAPHTHAUaiES 


3.1. /iBSTii'^CT t 






d®rivs»ti¥as 


iifi ha» b®#ii maaim t© ««taibli®h th® 

si-ability of th« cyclolaaBK^iwa, phosphQ«ii«a yiid«t 4fid tv- 
gulfuran®* o« th® bd$it ©f yi®M» of th® fiitnafiaphtfcialtRss 
©bt«»iiieb by wsiiig th® thro® typ«i of ylld®». 


3,2« INTftaDlO“iai I 


h sunwiy of iit»r®tu3r® r®¥®alt that siilfonii» »alts 

anl ylid®s ha®« b®®fi utiHzodl in th® synth«»it of ® Xar^® 

1 

irsritty of cyclic and hstor acyclic coi|ic3und®« Notiworthy 

? 3 

in tills 3r«9«Td ar® synthst®® of cycloprc^an®®,* 

<® % 6 y 3 

•po3ild®«i pyridin®!, pyritaidln^s, ir^Sol®® and t«tracint*« 

In Mny rsacticMs, th® route i«is fQiml ana logcws to thAt 

of pyridiniua* phoaphcmiura and arsoniu® ylid®s (Sch®wi 

ThuSf sylfoniuia salts, wi^n ccmpXed with $p> ••ynsaturatod 

ketones in pr«s@nc® of amjmium ac«tat® In ac®tic acid gav® 

2,4,5 - triarylpyridin®® ana log mis to th® corrasponding 

pyridiftioia and phosphcsiiuis salts as rsporttd in chapter 13 • 

Sylfoniura salts, ®fi rtaction with diazmiiii® salts, also 

aitazJml iftraiinet, th® reactiofi is analogmis to that af 

eorwspanciing pyridinioa and phosphoniu® salts* 


Hectntly, naph'Wial®!!® derivatives have bmn 

■ 9 

»yhte®sis«i by the lnt«raction: of pyridiniy® and aj'Sondi;i.fi 
salt* i#itho< ,/i- iifisaturat»d k®ton»t in pr®9«nc® of 
anhydrous ^l2 CS®h«m® But th® ews# of riaction 





Scheme 111.2. 


HSCH2CH25H 

B^Tlther 


Reduction 


Raney 

Nickel 


ima 



'th 8ulf»iu® dind phosphoniiia salt# Itading to the 
g'yfitiissas of naplitiialsiis dsrivativss has fiot ht@fi 

explored «o far. 


Im the pxssttnt chapter tie have r®port«:i tte 
results of investi9atloiit cm mmtimm of O-nitrt^enryl* 
pyridiniun hrcwideii a <*mitrdbiMixyltriplMifiylphosphc>fiiya 
hromldt and O «>fiitrc^imsyldiieithyl 8 ylf@fiiiis bromide aivl 
their ylides with a variety cjf £< , * unsaturated ketones 

in presence of anhydrous ZfCl2* "^he investlgatiwis were 
carried out to ^ain an insight into th© em^arative 
behaviour of these ylides and also to further es^lore 
the applicability in the field* 


3,3* aiiSUUS AHd DI5GU3 Sm|I t 


The reaction of pyridines sdth O -nitrobenryl 
br oadd# in acetone at reflux tei|i«rature 9a ve O -nitro- 
benrylpyridiiim broi^^de (1) in about b0% yield* Its stru- 
cture was established by elemental and spectral data. The 
IR spectrum showed a characteristic absia'ptiofi bawl of 
stroi^ intensity at 3060 C® ^ due to C — H stret^iin® 
vibrsitliM ol »ethyl®ne grcmp atta^ed to a position 
adjacent to nitrc^sn ato«* Characteristic absorption 
bcfiJs dy# to - 9roifi in salt (1) were tjihibited at 
iSiS and 130C 0,"i Th# NMR (p#GtTU> of th# asit sh».»d 
a atrons aingl#! at S 6.30 do# to withy l#n# ptotoot. 





tiyaa^tic prot»s ap|:miir«d in th# r«fign 


Th» rnaction nf ml%(l )wiih oi^ tiZ •wsdtyr«iit«d 
k&tonm C2«-m) in * i^xturii of sodiua and glacial 

acatic acid yting anhydrc^s ZfiCl2 was eatriad «»it at th# 
raflyjc t»i^#ratyr« to giv# 1,3 • diaryl ^ 5 - nltr«i«phtha- 
lonts (3#^) (SchoM ni«4) (Bout# A). 




//im// 



i#»t« S3 


Ih9 rtactiofi of dlaathylsuHids ndtli O •» 
fiitroidenxyl bmaiid® in «i r«fl»x t«i^p97«tur@ 

g..i¥e 0- nitr^®nxyWiM»tliyl»uif©niii® brwiid® (A*) in 
Abmt Wji yi#ld» Hi® struetur* &f this S4lt was 
sharactsrissd by #A*»witil and IR and NWI spsctral data. 
Tht IR ftpsclam® of tho salt (1*3 shoiwd a ^araetsristic 
abiorptiwi band of strong intonsity at 3040 C®*^ du* to 


salt w®» visiblo 
th« salt Cl'*) 


Ih® rsiction of ths salt (I*) with a ssriss of 
» 1^ *■ ynsaturatsd ktt^ss (2a*^) in • wixtyr® of sodiy® 
^C 9 UU arrf glacial acstic acid using anhydrmi* ZiClg los 
C'i»rried out at itflux, tti^»atur# to fora lt3 * diaryl - 
5 - nitrons phthalsnss (3«*^) in 45-7S^ yislds (Scli«® III •6} 
(fioota Z), 


In sach of the thrss rsactiwis rsportsd mom 

id«ritie-:il i-3-diiryl-5- nitronaphthalsnss (3a-«) wsr« 




Himii 



■ . .... ■ X't*eti<wi of a wdci* varioty @fc<*y2-» 

kttooas si^#rat«ly with 0 • nltrobtiiayliu'/i'idir.ii^La 

£3XOi'si49, O • iiitrGtHifizytrif>lHinyl|^ broiddo dnd 0 •> 

fiiirohtozyldiiMithylsyHofiiiiii b3tmi4*m In oach tho ; 
yields of tho naphtha l*fi* d«rivati¥«t (3®-®) d®p»wl«nt 
ypon tho naturs of su^httitutfits attac^od to th# ehaicont 
Mitim C2a<»«) as iwtl]. as on tho sloetr^ attrictin^ 
hshavimir of ths %Tmp of th* salt (1, 1% or !*}• 


Ill all thtt thrss rcutsst tht rssetion ssms to 

procsod via th« nuclsc^hilie attack of ths ylids carhscion 
hy « 

fomed^tho d»hydrc^alo9«fiati©ii of th« salt (Ifl* « 1") 

mt thm ^•carbon of th«c< - .wsatiiratsd kttw®C2*-®) 

to fora an inisrai^iats bttiins i^i^ thsfi undifr^ots 

cycliaaticsn in pmssncs of ZtCl 2 to fora th* naphtha l«fis 

dorivatiws# 


All th® naf^thalenss C3a-«) obtaln«d dyrlr^ 
pr® 9 ®ftt inv®sti§atioiis art crystallin# solWi g«f»rally 
aolubl# in chiorof«r»f pyridiiwi aidi aestoo®* All tiwi 
physical and spsctril data ar® includid in tabl®s 21 1*1 t© 
rtll thi coi^ouiiEjs ar® fWiw and giv® satisfactory 

analysis. Th® U »p«ctral data of th® naphthai«MS 
C3«iH»] show a dm^l® abscscpticwi »aiti«a in th® ragion i6K>» 
16L(. idiich ay® assig^wd to th® C » C doabl# bond. T!» 
strmg toAtdu In tim r#9i« W • 366 CfT^ war* chsracttristic 
if absorption of th® nsphtlwlan® ring. Th® nltro gr'xsp of 
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nepisth- d«rivatAv#8 fth«»«ad a diagnaitic stmprj 
a _ ^trical »ti*»t€hiii 9 bind areisid i350-3» CaT^. The 
sp'^stral data of th« eofl|MMtfidst in <^n«rilf 9.hi»m4 

Miltiplot in th« cf 6-4© - 3.30. Tbt mthfl 

and the iiothojiy groups iwir# abtorbid in th® wnsp ^ 4#«i • 
2,55 ? 3,TO - 3*36 mepoctivflf • 


Til® «iit«nt of yi*ld» of th& ii^htliil»m d®ri¥»iiv«t : 
via th® thr*« r<xit®« aay be ytili«®d to iwke so»e 
genera lisations «» to the coaparatlvi reactivity end stability 
of the cydoifflBOfiiiffli (pyridlniii®)* ij^iosphfleiitai end •wifoniiei 
ylides* It lies ©baerbed (table Xll*i) that elwsst Inverlebly 
the route a gave aajdBiia yield follwed by route C* Eceite 
@ gave the E^nisHiia yields of the fia|rfithel@ne derivatives* 

It thus possible to characterise the order «rf reactivity ' 
as ^cloin.'iwiws ylides > 7^- sulfyranet > phosphoiii»« 
y.lid#8* 


me above order of reactivity yielded by 
fjxporii^rAal results ®ay also be Justified m the basis of 

theoretical cwisiderations* 


The greater reactivity of pyridlniiio y lidos as 
fca phosphoniw and sulfonit® yUdes »®y bs under- 
ilQod In the context of fori»r*s greater nuclei^hilisitY 
due -to total lack of dA - Pn bonding* In the case of A - 
fiuiiuraMfj af«l ohosphoiiiae ylides# d A * PA borrfing 
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oecux ta « considmbl* •xt«nt to fmmat th« fUm fo». 
riiis rtsulis In ylidie characttr and l»*n€« lesser 

fields of tho fisphfli4l.«n« d«Ptv«tAw[»* 


Q^^^rioesi isetiiiiHtii roac^vlty ©f pho^phontyn 

y lidos end tv • sulfiaranos it Aim pettiblt eltlKWfth both 
Am cliar«ct«ris#d by dTs - pt^ bonding, Th® grooiter 
reaetivity of Tv-tylfuran®* tuy prc^bly b® attrltwtod to 
th® prosonc® of imo lattbyl groins vdiieb »ak«s tbM »or« 
nucl#ophilic c«^ar®d to pbosi^^lun yUdo® containir^ 
thr«« pb»ttyl groiip*, Ilir»« phenyl groups of for grtetur ■ 
rosonanc® stabili»etiw and also greater steric hindtranc® 
Clovioosly* th®r«f©s®, TV - tulfyran®* are »®t® roactiw of 
tho tiwi. 


3 , 4 , aCPERJMaiTAL I 


3 . 4 . 1 . E^ta^aAis % 


Ail the reagents were obtained frott asiwrcial 
s«^urco$ i,«« SyHy S» Merck, E. ^rck, SISCO etc. The starting 
Criteria Is were prepared as per the reference citeds Ihcs, 

O ^ nitrobenryl brortde m» prepared by the direct 
br«piinati<x'. of O «• nitrotoluene at reflux te^oratur®, 

Th© substituted benaylidine acetoi^iefionet and beniylidSn# 
t.c«taR*iphthalefi«s were pri^ared by ttirring the equimalar 
of aroaatic aldehyde and ecets^lwnone in ethanoli® 
mluti.&n containing 2S^ heCH at ■0®C, The resulting 
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pfecipitat# of o<.i^ l»itcw^s ms rser/st^ilistcl 

IS 

ethanol. 


A rtxtyr* eontainins iOO m siols of O - iiitro'o^rsayl** 
braffiid® IOC m iioi* of pyildin® in iQO »i of or 

ai^dtoo® was rofloxiNi m « wstor l»stii Ickt 6*3 hcNjrt* Exetss 
of th® sol¥«fit Ml •vaporat®d and p®1apolw» ®t^«r 
MS acldod to procipitat® O •• ftitn^dttnsyJpyridifiiuai tooaid®(i| 


Cit2) to giv® a yollcMdsli orystalliii® solid A«p» i 80*32 C* 
Yi®W 30%. 

^lytieai data found % Q 48^ H 3.10 

Caloj % C 48.31 H Z»12 
mimt) data i 3060 1515 and 13CX3 

wm. fa 3 Cl«) dfitia (T (ppA) 5 . 2 © (•» 2 HtCHU) 6 ,^>* 8 . 4 O(®|, 9 H 0 Ar-l' 


rt mixture of lOOw isoX® oi O -nitrobtnzyajroisid® 
i^iid itCto Biolt of tripiltiiyaptospilili® in IC» «1 of anhydrou,! 
t-ri 2 »n# or jcotofit refluxed on a water bath for 6«3 
hiuis. Ill® excess of the solv«nt wss «¥aporated aiid 

ethar (50*80®) wai add®d to precipitate 0 • 
rd 1 1 ri ph eny Iphoiphonitei broiaSde (!*)• Th@ 

t«lcB froa CHCI 3 « « - h*""* U>2) Plva 


//X06// 





wvi.iie UFi'et Jilin® solid, «*p, 247-49®C* Yitld 


foyod % C 67*aD 

Calol % C 67.11 

3R Cl®ar) d^U (Ds*^) 3070 ( 

1510 Jnd 1316 ( iso^) 

mm CCiJGl^) di'^iU S (ppm) 

5.16 (d, 15 Hz, 2H, CHg) 

7.06-3.30 («, 19H, ArH) 


^ aiixtur® consist of 100 m nois of 0 — 
nitTobsnsylbroaid® and lOD m laol® of diaathylsylfid® in 
100 «1 of oniiydroiis foonzon® or acstons was r®t lozsd c«n « 
w.itar bath for 6-8 hours. Bsesss of ths solvtnt wis ovaporatsd 
and potrolsun «th®r (60«*^®) mm add«d to prseipitat# 0« 
oitrctotnif l:H.;a«thylsuXfofiiua bronids (1*). Th» salt was 
lacxystalliatd twic® irm n - (li2) to 9 ®t 

a yellow crystallin# solid, a.p. 142®«144®C. Yiold 75'/-, 


.^n-lyticai data l©u«J % ' C 33.89 H 4.29 

Calcd ^ C 38.84 H 4M 

An (mJr) data Ca*^! 3040 ( of CH^-S 

A5i0 'nm 1300 ( 

rt»Mi data S ipSM)t 

Z<aZ& 1$, iMif di *• 2^3^ ' 

*• S \ } : ■ . 

7.0-d.» (m, 4Hp *^) ' 



— -^- - ~- • ■ --.Jica.. ^.' — 


//ly?// 


PliCDUCl'S I 


•3tmm 


A solution of an aol« of th® salt (1,1* or 1'*), 
I y« of tffihydraus ZfiCl2 ^ 9® sodium 

mQ<$U%» in 2C ml of ^lacidl #c«tic acid was tak®n In a 
iU) Jii r«Jnd toottoffi flask ®4uiF|:gd a rtf lux condansor 

md a «a 9 netic stirrer. The aixture mn stirred dt tae 
roan torero ture for 1«»2 hours, as sole of the oljt •* 
unsaturated kettme (2e«Hn} dissolved in IC si of glacial 
acetic eeid was edded dropwi-se to the sixturt end the 
resultiim solution mas stirred at 2QD®C for 5-10 h«ir*. 
Th«i the solutiwi leas allowed to stsfxi overnight «t the 
roos tesperature. This wee followed by the addition of 
25 ®1 of ice cold mtm to the solution. The precipitate 
so Qbtain^^ was fiiteri^ off, dried and chrosetographadf 
over neutral alumna, glutiont idth benrent i petraleua 
eihor C1»U vjava fine crystalline solid crystals of th*i 
iitloJ ciMiJOwnd a* shown in table lll.l* 
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l^» 

13» 



1330 

3€m 

1500,1340 

3tt5 

i«». 

1335 

3090 

1500, 

ism 

3010 

1520, 

13» 


1515, 

i:mo 

3055 

1230, 

1330 

3050 

15», 

1330 

3CTO 

1520, 

1330 

3010 

1510, 

1340 

X^oO 

1325, 

1:^5 

30 ® 

15», 

1330 

3070 




«wt of plant dl0foro-tl:x?i 
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Goup&yrid IW<MrCCSC1j|) data 


PT&tmm 


Ami-smitt 


OCH^ 


3»»,» 

5» i30»7 •»,a 


s " a « fflultiplat. 
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2. H*S. Tfwail And J.K, Nagpal, 

56, i9li (1979) 


P* iirdi¥ 0 , 0# PuP* P«nti «nd M.Q, Zubi4»fii 

i*«m laittm, 4635 CA^IC). 


7. il. Junj4p|>a 


T*ii6ri, Awa»ttii ^nd Anita Awasthl, 

33C (1983) 


K,-;« <3wpt«, P,K. /Patli«k and 8*K. .Sajstna, 
Cyrr»Scl«ftC», 54, 571 (1935) 
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mmm'iiPHmpHmim ^ > Di»M£THyii>uLFa4iL?A 
rntmiic Buzmim salts ssYtqri&iHa 
'"'Ij^Tri^-TDimDao,-. I3 2^ 4.' ©''•'ISiiSiS 


4.i, ABSiaW I 


dJL«w>niy® chlorid## prmd« * #s.a^A« ^moa tor 
1,4 « dihydr© - 1, 2,4,5 •• t«traiifi«* in fairly 9 ®««i yi®?,:j(i^ 
Th« macticHTi appaaxs ta proc®«d th« nitrilirtn® 
int«midiat« i^iich diwiils#* to ylald th* dosirwl ittragia^g 
Th® »tructyr«« of th* f^txarin®* mT9 «fttabli»h#d cwn the 
basil of @I«i»ntdl afi* lysis and IE and WM sptctral datv^. 
hn has also b*#fi spds to sxpUin tfe® rslatl®® 

rtactivity of tb® thi®# typs-s of yl4d»s* 


4 . 2 . lOTRCOUCTia^ I 


Th« ehiadstry of pyridiniw®, phosphonlya and 
sulfoniy» salts and thiir ylid®s has attractsd a ^rsat 
deal of att®ntiffln on ^cmmt of th«ir isport-nt 
appiicationti*^ Thsy ha®® b#«fi utilistd in tb® synthsiis 
of cyclopropan®!, 2»aryliod0l«»i* «poxid®s aairidifies 








ifiWi 


synthesis© t@traiia*i by using th« ylidss 


Huisgsn St si' rspnrtnd tti« synthssis of 1,4 ** 
dihydro • i, 2,4,5 • t*t»a*ints by ths th®r«olysit of 2,5 «» 

disobstitutsd tstrasolas ansi wiggastsd that nitrilimiiift 

8 

intenaodiat® involved* Hownver, the r®dcti«i eo«r»a 
of th*risalysis iwis not ap®ciiie end a nui^r of tide proc^ets 
wore f©r««d* The uNetion of f^nyJdiydresarass of<5< - 


In the present ehepter, investigatiwis on th« 
reactions of substitutsfd pheneeylpyridiniu® brcwides, 
pli«* 4 cy Itriphenylphosphoniu® brooides end phenscy Miawthy I- 
sulfoniua bxoaldss «Ath « wide veariety of <*ryi diaaorsium stilts 
ftav« b««n reporttd. The invaetigetions iware carried out ^th 
a viaw to test sad co«pe:Mi the dsa»4ii of applicability of 


tmn 



th» of tli« ihrtt of flidos for th« lynthosis 

of lt4 * dihydro • l,2t4,5 - totroiinoi* 


4m3» H gULTS Am DISOBSSCN t 


Th« rodctioii Of pbofioeyl teoiiido^ia-nitroplionacyl 
bro»id» or p-:uaihyl|shtii«cyl bro®ido with pyrldln* in acotono 
*t tti® room i«ip®r*tor# §dVo ©©rrospondin^ substitytod 
pyjcidindow br©*id®s(i«-e) in food yiolds Csch®« 

Ih® »tryctwr«» of th«»® salts (is-c) w«r« supperttd by th® 
eoii|iat4ibility of th®ir a*p. to thos® r«port»d in Utsratyr® 
«f«ci iiso on th® basis of spsctral stodits* Th® IH CKBr) 
op®ctr« of th® salts shoiiid a strwif band aroynd 16TD-I6f0 Qs 
dy« to th® strotchifm vibratisms of th® C » O groi^* Th® 
k:.A (GDClg) »p®ctra #how«i a sharp siiiflst in th® ranf® 

5.CX3 - 5*44 dy« to th® pr«s»nc« of afthylen® protww adjacent 
to nitrof*fi atom. Th® aromatic protof® w«r« absorb®d in th# 
rafi 9 ® of ^ 7»25— 8*4(0* 


ilsactiwis of salts (la»*c) witii diff®r®nt aroiaatlc 
salts (2) in withanol at q \ in pr««®nc® of 
sodium acotat® ga®* corr«spondinf it 4 - diaryl - 3*6 - 
cJiaroyl - 4,4 - dihydr© -1. 2,4,5 - t«tra*iii®s C3a-t} in 
5C«*W/-> yitlds CSehi« IV',2) (Eoyt® A)» 

Th# r®actic«i of |A®naeyl bre^«* »-nit»phafii«yl 
teoisld® or p-.ii»thylph«ia«yl broaid® with trlph»nylphc»phiii® 






Acetone 




at tii« raai mhutltutM 

phosphcmium bro«icl»* Cl*«»e) %m •ach c*m iZGh®m 2¥#3}« 

The stf%ietur»t of salts wsxsr in broad a^rsaMni with 

l!Wl¥ 

thosa r»port«d In Utsra^r* ■ as indieatsd fey feeir ®#p* 
mid spectral stydles* Tlis lEClSr) spsctia oi' thtss salts 
%hmmS a strong feand around Co 4m to th@ 

strstching viferati<ms of tbo C » O group* A sharp tinglat 
in the r«if^« S 5*CK>s« 4N& rsvsalid ths aothyisiis protons 
adjacent to P atoo* Tlho aroMatic protons wor® afetorfeod 

in th# raf^o S 7*25-'^.40* 

Roacti«His of ths salts (I'a^c) with ¥arloiis 
dia*ofdlii» salts (2) in i^thanol at 0®C in prossnee of 
sodiiM acotato gays th# eorrsspondii^ lt4 - diary 1 - 3*6 • 
diarcryl •• i*4 - dihydro - l,2,4*5 • C3a*»t) in 

45 to 70^ yiflds (Sdhi«i 1V#4) (Bout* B)* 

Th® avsrall pictyr® for sidastifeittd sulfoniuffli 

salts is similar to that of sufestitut«d pyridinlua 

and phosplwniutt salts* Thys* th® r«actiiKi of ph^si^l 

browid®, m-nitropli^cyl ferowid®' or p-i»thylph«nacyl feroinld# 

with diaethylsulfid® in ac«ton# at the ro«i tei^sratwr® gavt 

ceri’tsponding sufestltutiKl ph®nacyldi®#thylsulfwiiuii ferwAdos 

Cl**a-c) in fair to good yields iSeh®iii® 1V.5)* Tt5« stS‘yctyr»E 

oi th© 6 « salts w®r* s«ppei*t«ai 00 th® basis of coi^atalillity 

ie»20 , , , 

o! their ».p* to thos® ri^ort®d in Uteratur® and arfo 






Acetone 


dimerization 


//iai// 




Qt 


tiisir ipactaf*! Tha JBCS®r) aptetra 

4 




strong bafid in tha ra^aii 1610 - 1 ^ liia# to 
til® straining viferatioaa of tha G » O groop# Tlse Wii^CDCl^) 
otra sliowad a ainglat around S 3*0a«>3»» dy@ to Im »®thyl 


grsupt diractly attachad to tha iulfonitm gxowp. In »«cli easa* 
a rtiarp aii^lat in tha rango X 5#C»-d*46 rawalad 'to* 
«ithyian® protcwi* adjacaat to tha mlimAtm groi^* Tha 
araoatie proton* waia viaibl# in tha rang® ^ 7»;^-8*40» 


Raaction* of »alt» ifiih diff arant arowtlc 

diazoniiiiB aalt* il) in awthanoX at 0®G in prasanca of sodiw 
aoatata gava# in #ach otsa# th# corraapsaiding 1*4 • diary I* 
3,d - diarofl - i*4 - dihydr© • i,2,4,5 - tatrtrin®* in 
50-70p^ yialds (Schana XV.6) (Bout* C). 

Th* raaction* of aryldiareniiia salt* (2) with 
I phenacylpyridiniua and pNinacyldiaaithylau If onion hK»lda* 

!' ■ hav* b®®n »p®rt#d*i It ha* haen »yg 9 a»tad that diarsmio® 

' »alt rad ct» dixactly with pyridinio® phosphoniow or sulfoniwit 

^ salt* to give tha ylida*. Bot tha soggaatlon appaar* to tea 

Lv , ' S § 

contrary t© observations of ftiiigan at al * * • The 
rliaaonio* salt^haing alactrc^ilic in natora* wooW ba 
' oKptctttJ to react with i»icia<^hilic ^acla* and tharafOT®, 

' : it s«®« »ri prabibla that tha aalt wooW first be ©■Ohvorttd 

into ti’i« corresponding yHda atiich winiW than tmct with 
th® didromorn saltCa)* The raaction of (2) with the ylld® 




Scheme 


Acetone 


dirncrization 




//m// 



instead tilt salt apptars to rtfltci th# sityatim in 
QUT inirtstigatioiis. Tliiis, on stii*3Pl^ ttt carr®tp 0 «iin® 
salt solution with sodiwai acttatt, tpptartfic® of eharact- 
sristic coloyration indicattd th# gtutrstiim ©f tli® 
rtsp®cti¥t ylidt ( 4 )* Mitn tht 4i»zmium salt solution 
( 2 ) is addtd to tht ylid# solutiiwit th® aettait i** bting 
a stron^tr bas® tftoi^th® ylidty ntutjfaiists th# tuctss of 
th® acid prtstfit in tht dldsoniuo tali solutim and tht 

it Itft to intortet with th# diasonium salt t® yi@2d 
tht spteitts (5)* Tht It tier substcptotly chti^ts into 
nitriliiaifia (6) which finally .undiwgots 1,3 - dipolts* - 
diiwriit ticHn to fom 1,4 ** dibydro •* 1, 2,4,5 •Ittrassints 
(3a»t}# Tha e»u»# of rtacticws is dtpictod in scha«#s3*/*2,IV.4 
and IV* 5, Iht rtactions of pyridiniisi, photphonluo and 
sulfoniusa salts (ia-c, l*a»*c and l^a-c) idtii • aiwiy^ — 
naphthyldiascaiitisi salts wtrt also atit^ttd* rtoittvtr, tho 
yitld was wry poor and port products could not bt isolatid* 
Th® low yitids in such cast* may b® attrifeutod to sttric 
hired tranco by bulky naphthyl groins* 

Mi tht tstrasints (3a*t), tht cmmn products 
ot r«acti«* of pyxidiniysi, ,frti«mphoiii«® and %ulfmlum flidm 
;#ith .iroajtic diasonilffli salts, ciiarict«ri»«l m thi 
b'.:si» of in a«d NME ^tctr«* In tht IB sptctra, a sh^rp 

pa^k in th. rtaion of ICTO-IMO C*"^ »s .ttributwJ to 

C a 0 strttchin© frt«|iitncy (Tablt IV*2)* In th® Uiid spoctra 






criiy i ayitipiat wms <^s*rv«cl in th# ragion 5 6*S*0*2 pfm 
curi'aip oftiing to ^romtic prci^ofit (Tafei® IV^S}* The physiea 
af th® 1,4 -<lihy£iro«* 1,2,4,5^ -tatraEin®* (3<s«t} 1* 
.'iUiM-wrised in tabl® IV. 1. 


Th® of yioliJ® of t#tf jzioa 

by th® r®actiaiii of pyridinlwa Cla-e) 

(ftoyt® a), phosphoniyn (!**-<) (IhHit® i) and sulfoniya (Eoyt® C) 
salts my b® yt«i to nab® som ®^irie«l 3®n®ralisatiai» . 
rogarding th® ci^^aarativ® roactivity and stability of th® 
corrsspcMidifig ylidos. Th# ardor of x«activity on the basis 
of ®xt«nt of yi«idi of th® tetraxin® d®riirati¥es iiay bt 
charactarisid as pyridiniiMi ylid«s > sulfoniwa yildos 
phosphoniun ylidts. 


Th® pyridinlu® or th® cyclolfwoniuis ylidts are th® 
most r«acti¥# awm^ th® thr®« typss under in¥«®ti9atlc»i* 

Their ^rciter roaeti¥ity saay be attribut«d to th#ir gro&iter 
nucl«ophilicity doe to total lack ot^ 47s - PA hcmdim* 
the Casa of sulfoniua and phosphoni^ ylides, dA - P7\ 
bondif^ may occur to a ccNnsidcrabl® ixttnt to fa¥«ir th® 
ylena fora which has r«duc®d iuicl®5^hillc characttr rssultins 
5, ft l‘33E®r r®a€ti¥ity and banc® l®ss#r yield* of tstrsJEln© 


/athouQh both sulfoniua yiides and phosphoftiua 
V-’ido* *ir« ch«r3Cttfi»®d by d?! * P7^ bcwiiftt# the ioir-ir 
■.ur® !ioro ze^ctiv® pr<^sebly du® to tb# pEOsenc# of aiitftyl 


//lai// 


ijroups which r»fid«r» mT9 fmel«<^liilic io 

■ loniim yii£4*s «Ath %hxm fimnyl §rmp*m Th» 
coi^‘iriti¥tly grmUr m»mam9 »Ubili3^tim dm to tfm 
tils'®# pis®iiyl 9 ren|>» ani 0 f®at«r st^rie iiifrf®rific« ©fftsred 
hy thoo My prol>«i 3 iy accowBt f&t th® stability and 

li®«c® i'-aaotivity of pti«i»ph«iiiJ® flld®s ¥i«-a-vi* 

th® iulfcmim ylidot* 

4 , 4 * EXPgRl^fiNTAI. I 

All th® stariii^ »®t®jri®l® of A,E* fprad® w«r« 
i^aiiitd fitiffl ecw»»Tctal soorc®® S» Ptrck, S, 

SISCO »tc#)* Th® tiiiAfitt m»d f®r th® praparatioh of diaxo- 
riiuB salt® (2) war* piirifl®d ai-ttiwf fey dittlllation &r by 
r®cry»talli*atlofi, Th® diaioniwffi salt® w»r« pr®par»d fey 

dla»i»ti»iUon of orowitle priony onin.* with N»Nt^ *nii 

*22 

Id Cdllul^) at 0-6®C a* r®|WMPt«d in llt«ratwr«* 


I. M&gsAi gaticw of * 


Sybstitwtiri tniloh® (5 *1) 1” * islxtwr® of 
cone, ml (16 »1) wat®r (16 ml) t»km in t round 
hottc* fi.sk and coolod to 0®C. A »i*tyr® of sodium nitrit® 
(« 9 b) Ih water (» ml) added drop^ds® dth c©fistar4 

th# t®«p«ratyr® of th® 




5 ®C. 



Th® r®actl«»i* of th®»® diaioniii® 


mm 


Cairri««i3 o«t ih »itii» 



A solution ©f m ml& of tlio substitutad phwiaey 1 
broBiid® and 250 m ool© of pyridin® (or tripfe»fif Iphosphlna or 
aiasthylsulfid®) in 250 is wil® of auiiydyixit ac®t©n« stirrod 
iOT 6»d liours at tli^ room t©^«X4tur«» a solid f&ass was 
procipitatsd. It iMis filttr«d and wiiliod twis* witli Amtom 
and r»crystallis«d itm b^nz^mj p»tTol»m^:9ttmr to QSt ths 
crystallifw final product. 


followifig saltsi 


i. Pli«fi«*cylpyridliiii» broaideCia)? P«ls y®lloitf crystals, m.p. 

m-93®C CUt^^ ».p; 195- 

IHCKBr) 1690 Cs"^ C i^c « ©} 

ii. »*nitroplitfiacyl|^riciiBiyia br<wdd®Cli»)s Pal® ytllow crystal.^ 

®,p* 220-22®C 

«,p, 225 %), IftCKSr) ISIS and 1552 Cib*^( '^OflQg)! 

C c»o)# 

iii« f 'iflphwiacylpyriiliiiiiMi bro»id«Cl6)i Light roddisli 

cryttala* M«p» 

«,p. 203-:a>i®c) iR{iCBr) i67o c«*^C '^0*0}, 






MB® 



-■Mi® cTfftals 


28i-«®G)| ia{Kftp) 1680 OT^ C 


V. »-iiitr®pti*fi*cyltfiph«i^lp»ioiplioiiiu® 

i 

srysttlSf a*p»2l8»i9®C is«p» 2l6»l? C5 

laCKBr) 1.680 Ca*^( '~\)c » ©)» l5S0»iJIJL© Qa"^ C 


p-H©tthylph*ii«cyltilphwiylplio»ptfcimi 4 » br©^6«Ci*c)t P**!© 

itdllifi# •aHdt a*p* 260262®© n«p« 2^-63 C) 

Six) i690 Vc*0) 

. Ph«n 4 cv 2 diaMtttiylsulfciRii*® feroiid® cry»t*llifi« 


crystals, la.p* 14&-60 « »*P« 

IHCKto) 1690 C i)c»0), 1515 1550 'Vc-’--.) 

iK« p^i«tftf^li#fi^cy64»tiiyl»uHciiiya 6r«48«(i«c)i ¥■■.■’. 

|•:.r; ■ - 

crystal#, rnmpm 132**'134^C (iit* 132 C)* 

2;'4-''i5x) 1675 Csi ^ i^O^) 




MMlii 


t 


F- : 


*> 


m 


iinm 


i\ idxtyiii of til* mlt (iaoNSg i’a«<>e or 
(lOm mol® ifi 50 »1 of SMthanoX) and todius acotat* i5Qm 


laolo lo ®1 of wwitor) me «o©X<rf «i an ic® 5ath aod 


stlrrad «di«r«iipoii a ciiaraetoristio coloiw dtwloptd, A 
separately prepared dlaroniwm »«lt folytioo CXOa isole' was 
added and the ralxtyre was kept m an ic® hath far 3»*6 
hours* The solid mis, ifiich 90 ! s^arated, me filtered 
and recrystallised fro« an apprsspriate «al¥®nt to yield 


the desired tetrarifie derimtim. 
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TAilg I\r.2 


Ui :3i^.3;TiUL JATA CF i-,4-OIHYDaO-2s4a5-TfcTI-y^aK£SC3i--t J 

.yj “"^-Sj KS'sgm g a sQjgsaa^^ — .,&;s!'i‘-‘V^^-->‘f!»rr<‘»>*0>«'i!g>:~x!>t^ 


•iorop- 

aufw 


_ IR ma 
"^CaC 

m mm mi m» m m m m 

im$) o.-r- 

’ ■ ' . . 

^OM VC=4»I 

' ■■■ 

Dc^:^ 

4a 

I^SSi 

nm 

1610 

998 

1510 

1670 

4I> 

3135 

1605 

9» 

1515 

16® 

4c 

3155 

1618 

995 

i5« 

la* 

4d 

2im 

1603 

9^ 

1513 

1 6iiC 

4# 

3140 

1610 

990 

1512 

16® 

4f 

3155 

1615 

992 

1510 

16« 

4« 

3143 

1605 

9m 

1512 

1648 

4li 

3i« 

1596 

990 

1508 

1645 

41 

3133 

1595 

9m 

1500 

1640 

4j 

3123 

1630 

9m 

1510 

1652 

4k 

3155 

1605 

m» 

1506 

1655 

41 

3m 

i6C50 

9m 

1512 

imo 

4» 

3135 

1602 

993. 

1518 

1658 


3150 

k6sm 

995 

i5» 

i6«5 

4o 

3132 

1603 

992 

1510 

1648 

4p 

3148 

1606 

9^ 

1515 
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-DIMEWmUiFCKIlil YLIOES 




nnnnii 




to indieatft e(x»iKiifi«tioii occurs vM Mtliino 
e^rlKm Atom* Th® structures of tl)® rosultii^ cooplexoi 
mr® ® lucid® tiid on thm iNisis of sloRtfitsl iiid IE dst®* 


5*2* lNTHai«:T2a4 I 


Th® syn«i®tic potsfitiAl of ylid®* Appears t© haw 
as-gii 3 ^tensi¥aly studied^I^ But th« smtAlation rsactiois of 
th® ylido* &m few and far betw®®n Although ®¥#r sine® ili@ 
of wrk on wtslatiiwi of ylldes in 1966, ylidss 
brtw bsofi considered as wsatil® llgAnds cap*bl® of 
©©©Kfinating with »tdls in th®ir various oxidatiem states 


//!«// 





'Um Eifr« ys»ful «fid emplmmB h f®;/ sych 

stwcli,«s carried ©wt »o f«r ^y« ii^ieat^ « gr®at d#4l of 
pat»ntial ci«« to mtkii stmiity ®f tli» awtal yHd# 
co^l@x»»* Th« yUd®* •sstutially difftr frw ®th@y organic 
ligands in ttiat tii» i&mmc eoonilmt^ witli net* I haiidts m 
n»ytral li 9 «fids to fotw « sigwt i^arsi thrcji^h th« ylid® carbon 


CM^Ofionts Hi til y lidos wero roportod* Invottigistor® thofi 
took m thowioliros to unrsvol tho foscinatlfif urorldl of tliis 


also tsoon som roports on t^ ro&etic^is of ylidot with 
transition aotalsi^^^ '^“ho studios of isotallato co^lojwio 

IS* 

containing ®»-@itlifiating ylides &m also very raro so far* 
It is thorofor# «^>vious that thoro it still groat scqio for 
th# study of sotalatiofi roactions of y lidos «dtli tratfssition 

aotals. 


2t is a^rofit that tho work in th@ fioJd has Just 
hogun* Thor® is sur® proads# of groat potontial for tlis 
ylido Mtallato coi^lossos aro charactorisod by groator 
stability tht® their parent ylidoi* It is in this context 
that it was thought worthuMlo to oxtond this typo of studios 
to prepare s»tall«t» cs^lexos of oorcury Cll)i> cadsdun (SI)* 
cobalt C2I) »n^ nickol (11) with oobstitutod phonacylldtn® « 



//W3// 


pyridiniwa, and diii»thyl«iilfoiil«» 

ylides# 

5,3# ADULTS MID DI^^USSICN S 

VfMim CD raicts i*ith phanicyl brmidm C2«), 
4 **ehl 0 ropl^fi« 6 fl tonslila C2l»), d-sathylfprfi^cyl teMdci® 

C2€) and 4.»«tli03iypl»ii««yl feroadda C2rf| in aa®t®na at tli® 
raflujt taiisaratttra t© for® tlia «©rras|3»©iirtin§ wisatituitad 
phanacylpyridlniu® iirawlda Tliasa salt® C3i-«4)t m 

t 3 t©at®ant aiith acpaans HaQH» yiald tlia cawraapwiriSi^ ylidas 
(4a«-d5 (S«ha®8 ?.!)• Tha idantifiestiw of tnata yUda# is 

l»iisad on IH spaetral data ClaWo ¥#!)• 

On tha llm& similar to tha praparation of 
suhstityti^ phaii*€ylidlnwtidlnii« ylidas C4«-*€i)# 
trlphanylphosphint ClD and dimthylmliUt (1") »»*■« 
raactfd with C2#«d} in actiwit laading to tha forraation of 
th» corrasponding sohstitytad phanaeylphosphoniiMi C3*a-d) 
and sulfonioa (3*»-d} salts ateich wftiafi traatad with aquaous 

foriMMi tha ylidao C4*a-d and 4*a*d) (sehaat V.2 and V.3), 
Tha ld®fitificsti«i of thasa yUdas and thair salts m& also 
bdsed on IS s^ctral data (Tabla V*2 aisi 

thm yaaction of tha ylidas C4a-dt 4*a-<i and 
with tha balldas of narciffy (II)t a^adiss Cll)> c«AaIt (11} 

„ick.i (11) (MXa «*>«•“ ■ “*‘1 ««' * “ 

»»th«nol 9 a»» » ••rlM o* «•*•! •»Ud» ewpltXM (6a-q, 


teSTiSronr — T 






dnd in mryim yi«W»* Th® a®t»l ha lid® 

coif^ltstts [l^CYUd®) 2 X^l contain a teidging 

X** gxoiip (Bchmm V«4, ¥*5 •fid V,6). 

El®ctJMm dieting sidsstltnwits of the ph®nyl ring 
ot th® ylid®* ineraas® th® ®as® of coi^Iok femation a® 
Jtidgwi by th® yi«lds of th® final prodycts 

and 

Th® notalatdon raactioci stows to proettd ¥i« th® 
intsmsKiiat® y lid® carhanion* Th® ylid«s yisd for iht . 
ftaetions nay b® r®pr®s®iit®d by th® ttiir®® cancNraieai fom 
l-Ill CSf^tai® ¥•!, V*2 *fid V*33. Th® valiie® of carbonyl 
str«tchin 9 fr«qM®iici«i c^®nr«d for th® ylidts C4a-<i* 4*i-d 
and 4"a*d) r@¥®al an iwportant cent rtlmt ion of th® ^•nolat® 
structur® 111# In this structyr® the Ion® pair of «l«ctrons 
foMwliy m th® ylidic carbanion is cemsidered to b® 
dt localised to a larg® extent# Thus# the ylides have tvjs 
possible coordination sites towards the «®tal halidei 
carbonyl oxygen which wowld result in low frespency shift 
of *^(CaO) owing to increased enolat# character {Cf th* 
fora 111) and nucltophilic ®«thin® c^xtom which would result 
in high f regency i^lft of "^{Cs<0) dy® to increased carbonyl 
character (Cf te# for® !)• The '^(OQ) bands of the coBpleic®* 
ivar#, in fact, fomed at higher frecpencies th®‘i\ the original 
yiides. Co-ordination through »»thyl»n« carbon is thw* 
tsiabiishsd* In 9 i*«ral» th® •nalftical data of th® 







Methanol 


Methanol 


Methanol 
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coi^l#x®s w#r® fcsufid t.o Im In €«4arXy good u^'jci&usuQnt .''dtii 

forimilatic»i»* But «*!• ean net ryl® out th® 
pr«s«rtc@ m snail aamintt of th« »aiti lAich aight 

09 0Ep@cttd in vi®w of high haUd® noliilitf liktif to i» 
«fscoufit«r»l in th®s« Sl®nifit§l analysis indicat«d 

that to® eoiipioxos mr® iti adkiyet® pyc^biy dlnucloix with 
ha lid® bl-idging. Tablat y.4, V.S ¥.6 inelud® tt» 
siructor® and physical proportlas of notal halld® coB^lexss 
ClSa»q, b’a-q and 6"a»q respoctl’^oly). 


5,4* EJO^gHlMeNTAL S 


All rtagtnts w®r® s*ta4fi®d fro® coaocreial smircos 
(iUiHy S.M@rck, E*ShBrcit» SISCO ®tc. ). Storting nattrial® wsr® 
pr®par«d by folloidlf^ staiKiard withods. Milting points imr® 
dotaninod on a Gallsnka asp ^apparatus anl art yncoxrtcttd* 
Th® 1% spsctra w®r# r«copd®d on a P®rltin-film«r Infracord 
instxuatnt* 


fk solytito of th® mtnl haUd® (ImO m mlm) in 
(20 «i} mm addtd drs^wis® to th® solution of 
Mtbstltyt«d phanacylidin® ylid® (4a-d« 4*a-Kl and 4*a*d) 

(2*0 m mlm) in laethanol (20 ®1)# la^iatsly aftar th# 
cwr^let© addition, a prteipitot® btgan to for® rapidly# Th# 
aixtui'# v#ai stirwwi for fiflrth«r t«io hours at th® ro«i 





m:i tii® »olici wis timn filtered off, 'mi-rn'S-i 

- - --.--r.--* -Ha ♦th#r djpttd in vasue ov®i* 

c£lciua ftylfat#. 
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